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MURPHY CORPORATION

EAST POFLAR UNIT WELL NO. 22

[ 3232t 2~ - Erig—t et e b Ot e it R e et L PP A T L B P P S R T L 2 3 T T

LOCATION:

ELEVATION:

SPUDDEDs

COMPLE®1 ..

TOTAL DEPTH:

660' froum the Vest Line, and £60' from the South Line,
SW/ly sW/li Section 1, Tounship 28N, Renge S1E, Roosevelt
County, lMontana.

2177' Ground; 2190° KB.

March 20, 1953.

April 27, 1953.

5937° Driller; 5940' Lene-Wells; S9L2° Schlumberger; 59LO0Y

Casing Measursments: PBTD 5930' Drillsr equals 5930° lane-
Wells.
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Spudded at 3:30 A.M., and drilled a 12 3/L4" surface hole %o
965 feet,

Drilied 12 3/L" hole from 965! to 1029'; ran Schlumberger
E.S. Set 1004.03¢ of 9 5/8", 36#, J-55, 8 rd. thd. R-2 & 3
Americen cawsing. Landed 13.00' below R¥B; cemanted with
LOO sacks of Ideal rasgalar buik cement, 15.50# slurry, clean
cansnt back to surfacza., Plug down at 7:15 P.. Released
prassure; would not hold, Shutein 800§ on pipe.

Waiting on cenent.

Drilled cemsnt cul from under 9 5/8" casing. Drilled 8 3/L
hole from 1031 to 1276 fest.

Drilled from 1276 to 2435 fest.

Drilled from 2435 to 2975 feat; depth ccrrectians 2975' equals
2982 siH,

Cat and pulled Cors No, 1, from 2982 to 299}, recovered 12
faet., Sturtad cutting Core No. 2 at 259 feet.

Finished cutting end pulled Cere No, 2 from 2994-3020, re-
covered 1f] feet. Cut and pulled Cors No., 3 from 3020-3025,
recovered 13% foet. Han Dirill Stem Test No. 1 from 301k
3025.

Reamed 7 7/8" rat hole end drilled from 3025 to 3372 fest.

Drilled frcm 3372 to h930 feet.

Started outting Core WNo, L at 1930 feet.
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H(STORY

April &;

April 7:

April 8;

April 9-14:

April 1l

April 15:

April 16:
April 17:

April 18:

April 19:

April 20:;

April 21:

April 22:

Finished cutting and pulled Core No. L from 4930-L960, recovered
30 feet. Started cutting Core No. S at L960 feetb.

Finished cutting and pulled Cora No., 5 from 1960-4990, recovered
20 feet, Reamad core hols and drilled from 1}990-5006: Cir-
culated samples and started cutting core No, 6 at S006 feet,

Finished cutting and pulled Core No. 6 from 5006-5021, reccovered
134 feet. Reamnd core hole. Ran Drill Stem Test No., 2 from
500450084, Drilled from 5021 to 503h feet.

Drilled from 503l to 5550 feat.

Cut and pulled Core No. 7 from 5550-5573, recoverad 23 feet.
Started cutilng Core No., 8 at 5573 feet.

Finished cutting and pulled Cors Ho. 8 from $573-5603, recovered
29 feet., Ran Drill Stem Test No, 3 from 5592-5603%.

Drilled from 5503 to 5715 feat.

Cut and pulled Core Ho. 9 from 5715-5750, recovered 35 feet.
Drilled from 5750 to 5786 feet.
Drilled from 57856 to SB850 feet.
£850 feet.

Started cutting Core Noo, 10 at

Finished cutting and pulled Core Ho, 10 fram 58505901, recovered
%1 feet. Ran Schlumberger E.S. and Microlog. Schlumberger total
depth: 5911 feet.

Cut and pulled Core Ho. 11, 5901-5911, racavered 8 feet.
pipe cut of hole: depth correction: 5911 equule 5916° SLM,
Drill Stem Test Noo, L from 5901-5916¢.

Strapped
Ran

Cut and pulled Cors No. 12 from 5916 to 5926, recovered 11 feot.
Cut and pulled Core No. 13 from 5926-5937!', recoverad 12 feet.

Set 5929,30¢ (192 joints) of 5§, 15.50#, J-%5, 8 rd. thd. German
and American casing; landed 11,70° below RKB; cemented with 250
sacks of Pogmix and Idsal cement with 2% geol. Bumped plug with
1000#; pressure held ckay. Plug down at 9:30 R.M. Pipe rotated
freely throughout job.

April 23-25: Vaiting on cement,

April 265:

April 25.27s

Drilled plug and float collar to 5930'; drilled cemsnt from 5876
to 5903 feel.s Ran Lane-Wells Gamma Ray-=Neutron Log. Perforated
interval from 5908 to 5918 with Li jet shots per foot.

Well undergoing completiocn, as set forth under Completion Data.
Rig released at 12:00 ncan, L4-27-53,
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=ciglzea “gv Zone frox 5908-591C with ;poo gallons of reg: s s Jormnii
at 2900%.| Displaced 5 barrels per minnte ai 2300¢. Disx la ed acid with oil, CGvar-
. fiuched 22% gallons of oil, finel nresere was 1300¢. Flos 0il to surface
in 25 minutes. Cleaned to pits for 80 minutes (did not get any free acid back).
CSTP: 925#| TSIP: 950#. |Turned-into tanks at 11:30 A.%M., L-27-53. BRelea
12:00 ofcleck noon, L-27<53.- PBTD: 5P30'" Driller equals 5930' Lane=iell

16—43004-1 V. 5. GOVTRKMENT PRENTINC OTFICT

HISTORY OF OIL OR GAS WELL

1t is of the greatesi importance to have a complctc history of the well. Please siate in detail the daies of redrilling, ropeuur
with the reasons for the work and its resilts. ~ If there were any changes made in the casing, stale fully, and if any casing was
*{sidetracked” or left in the well, give its size and-location... If the well has been dynamited, give date, size, position, and.number
-ofahots I plugs or bndges were put in to test for water‘stale kmd of matenal nsed, position, and results of pumumr' or bmlmg

T s
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Spudded in at 3:30 A.M., 3-20<53. Dnlled to 103"' and then ran 2l joints, (lOOh 03')
9°5/8" casing; landed 13%00' belowRKB. ' Cemented with LOO sacks of Ideal regular
bilk Cément, 15.5%/gallon~slurry:= Bumped Pplug:with- 1100#. Released- pressure; would
not hold. Shut-ln with BOOF on pipes "Plilz"down’at 7:15 P.M., 3-21-53. Clean cement
back ‘to*surface. Drilléd to 2975'. Depth cdrraction: 2975' equals 2982' SLi. Cut
1Core -How. -1 -from 2982-299L,- recovered 12'. .Cut.Core No. 2 from 299h-3020, recoverecd
18'. Cut and pulled Core No. 3 from 3020- 302 recovered 134'. Ran D.S.T. Wo. 1,
3014-3025, with HOWCG formatidrpacker-sét at- 30‘!7:' ;" Tool oven at 6:hl P.i. Open
vfor'’ 30"'m1nutes withYstrong3blow of air throughout:test. Closed tool at 7:21 FP.¥,
Shat LJ.n for.15 mmutes. Reco ered: 925! freeh Jvater with no shows of oil or gas.
“CThlordies: - "660 ppm:i’ ¥o# FBHFP: L26# °SIBHP: 11LO# Hydro:'“1610¥. Drilled
o 1980% . TGt "and; 'pulled Corq No. - from 4930-L:960, recovered-30'., Cut and pulled
Core No. 5 from K960-L990, recovered,20}.swDrilled from L4990 to 500&, then cut and
pulled Core No. & from 5000-502.1 (Heath)‘,lrecovgred 132 . FReamed rat hole anc nan
D.S.T. No, 2 from £00L to 5008 50‘, with Johnston tool ‘and straddle packers, 1/2"
TREEEEH EhokE o water cushion. Todd topeni&ti21ePS PR, ;" <8535 (for 1 hour.™ No i
shut,g.n,,(np“t,menoqgh |space ,betueeg.,,pg,cke,;‘se fo,rbnr,essure bomb)- tool open with strong
blow which decreased to. weak ’blow 5t end Of test. ‘Recovered: 1860' clear salt water
3¥ith trdace ‘of 65T in top stand only. Bottom packer fdiiled to~efféct -z domplete-
shut-off; pressure bomb showed gradual decrgese -iniprgssure..-Drilled-t0+5550,then
zcut. Gore No.;:7- fromq5550=55735rpcovered: 231", ‘Cut “ahd pulled Core’No. § from 5573-
SéO;},u recovened 29} n(te@of ,thecog : (que,«atg559ro' S jBanr.D ST e No.13, r5)92 5603 with
dOI]nSuOl'l Tooly 1/2" Bottom choke no HeCe Tool open at 5:L46 P.i., L-15=53.for, 166
Tritites, closed 20 i nhPES IS TR ope'n VitR god®¥blovii incressed to Stroéngiolow.in
110 minutesy---Gas. toj;surfage:-in- 159- miputes; -sald-water to ’surface, -with-slight trace
of 0il in 168 m:.nutes bobtom 90" black’ ‘sulphur water cut Tud. IBHFP: 225%
FOHFPL 779 iBHSIED O950FF Hydro: 30754 . LDFLIISd Trom S03-5 71Ut HerniGEred No. 9
from:5715 to 5750, recovered 35 . Drilled,from.5750::40-5850,; ther-cut--and -pulled
Core No. 10, from 5850-5901, recovered Sl' ‘Cut and uulled Core No. 11 from 5901-
59TIV-Lrec?aVered"8t ¢«"/Strapped pipe out of hole and had the following depth correction
T S9IIT equals 59167 SLH.  Ran D.Sp¥sy No. Ay 25902 ‘5916, i th-Halliburton-Toel, 5/8%
~bottom- choke,—no-water-lcushion; %05 open ‘5t 2732 P.H.L-20-53, for I35 ‘minutes;
. closed tool for 20 minutes. Taol open With good blow increased to strong blow in
0 minutes. REcovereds; 233t total fluid; llh'?' clean o0il, 1286' oil and gas cut
..mud.mth free-oil.—Note: Bottom 2L8! had more free oil than gas cut mud; no show
| of. water, TIBHFP: €0f FBHFP: 930F BHSIP: 988%™ Hydro:-3380¥. Cut and pul.ed Core
FNo. 12 from” 5916—592€_I~ec0ueredﬁl_l t7=Guticand pulled Core No.- 13 fraom 5926-5937,
recovere‘d-.12' - Total-depth: 5937 feet. Ran 192 1omts (5929730 ) Bi" casing, landed
11 70! be low RKB, cemented with ‘250 sacks of POzmix -and - Ideal cement mixz with 2% gel.
’Bumned Plug with 1200#;) released vressure, held okay. Plut7 down at 9: 30 P I'., L-22-

.53 .—Pipe_rotated- freely throughout job.
t (Continued on top of "page) - J=T =Tr =TT
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FORMATION RECORD—Continued

(Continued)

Tested 5~
float coll

5908-5918,

(5885.78¢ )
landed 10.
vater with
130 barrels
formation)

Acidized "O" Zone from 59
Displaced 5 Y
flushed 22% gallons of oil, final press
Cleaned to vits for 807
‘Turned into tanks at 11:30 A.M., L-27-53.
SH30' Driller equals 5930!

at .2900#.

'in 25 minutes.

CSIP: 925#

12:00 o'cchk noon, L-27-53.

H
{

R

!OI

TSIP: 95G#.

e

TOTAL FEET

' QAT

FORMATION

casing with 1G00# for 30 min
ar at 5906'.
Ray-Neutrofi and collar log.
with I jet _shdts per_foot*{[L2
of 2 3/8" EUE
below RK3.
oil; well woul
5 of 0il into test tank, (5L
fluid level while swabblng

!2: .
I

| s

tes; neldrolktay. ““Pop of cememt-at 5879' ;-
\.-Total-depth,driller.

)rilled to, 5930

tubing, with 3

d not flow. S

08-5918. with.

P3TD:

|

+

. B’_——,__,_“" T

Total deoth ﬂane-weus 59307 .

Bottom of tubing at 5899.78'.
wabbed displacement oil dovm to 3000'.
barrels-displaced oil, 7& barrels from
remained‘at 3000'; swabbed only-‘clean’oil.

000" gallons of Tégular acid; broke formatio:
arrels per mlnute at. 2300# .
ure was 13004,
minutes (did not get any free acid back).

——t

-Ran Lape-Wells Gamma
Perforatéd 1nterva1

neskells measurement) Ran 190 joints

78" perforatéd niople bull plugged on vottom;

Displaced mud with water,
Swabbed

Displaced acid . with oil. Cver-
Flowed new clean oil to surface

Released rig at
Lane<iells.




9-14-99

9-15-99

9-16-99

10-6-99

. EAST POPLAR UNIT NO. 22

SUPPLEMENT TO WELL HISTORY

Kill tubing with heavy treated water. Move in
and rig up pulling unit. Wellhead had a solid
pack off in it. Couldn’t lower tubing to release
packer. Shut down. Order BOP

Get doughnut out of wellhead. Put on BOP.
Tried to release packer, couldn't. Call wire line,
cut tubing off at 5850°. 7’ 2-3/8” tubing above
packer. Casing pressured up. Shut down

Kill casing with heavy treated water. -Laid down
tubing. Set Cast Iron Bridge Plug at 5835’.
Dump 4 sacks cement on top of plug.

Run M.L.T.. Pressure casing to 300#, held for 30
minutes. Test witnessed by Irene Harris with
the BLM.




-+ SPTLL PREVENTION CONTROL AND COUNTERMEASURE PLAN g

East Poplar Unit H Battery and Wells EPU Nos. 22, 32, 55, 101, & 104

The East Poplar Unit H Battery and the wells producing into the battery, EPU 22,
32, 55, 101, & 104, are onshore production facilities located in Roosevelt County,
hm—-———‘-"““—-\. :

Montana, in the East Poplar Unit Oil Field. The battery consists of a 8' x 27' vert-
e e X

ical separator, a circulating pump with appropriate lines, and two_300 barrel weldedy
—— "\

steel tanks. An earthen pit of about 8,000 barrel capacity is located at the tank

D e —_———

battery into which the separator or tanks may be emptied if needed for fluid storage.

The field is about 6 miles Northeast of Poplar, Montana, in Townships 28 and 29

North and Ranges 50 and 51 East.

The operator of the East Poplar Unit H Lease is Murphy Oil Corporation located
AT———

at P,0, Box 547, Poplar, Montana 59255. The corporation headquarters are at .200

Jefferson Avenue, El Dorado, Arkansas 71730,

The foreman, Mr. Gerald Hagadone, is responsible for oil spill pfevention at this
facility. On each trip to the lease the pumper makes a visual inspection of all faci-
lities and reports any malfunction to the foreman, Mr. Gerald Hagadone, and notes this
malfunction on the ten day gauge report, There has been no reportable oil Spill Event

during the twelve months prior to January 10, 1974,

The equipment is in excellent operating condition and there is no reasonable like-

lihood of a discharge or spill event.

The field flow lines and well casing of each well are cathodically protected.




e oo

Personnel are properly instructed in the operation and maintenance of equipment
to prevent oil dischargeé, aéd applicable pollution control laws, rules and regulations.
Each employee is given these instructions by the field foreman when they are employed.
Scheduled prevention briefings for the operating personnel are conducted frequently
enough to assure adéquate understanding of the SPCC Plan. The procedures are reviewed

every six months by the field foreman with each employee. When changes occur in proce-

dures, each employee is informed.

Fluid in the 8,000 barrel storage pit is pumped to the salt water disposal unit

if the water is brackish as determined by chloride tests. If only fresh water is con-
tained in the pit it is disposed of by placing on lease roads to control dust and com-
pact the roads. Any oil in the pit is pumped back through the separator with the water

being sent to the disposal well. O0il skims are burned by state permits. There are ‘

no outlets from the storage pit and all fluids must be pumped out. ;

The two 300 barrel tanks are steel and are welded construction. The tanks are

vented to the atmosphere and have unrestricted 4" overflow lines between tanks.

All five wells flow and do not need well cellars or overflow pits.

P

The facilities are about 3.0 miles from the Poplar River. The terrain dips
— s
gently West. The soil is sandy and the fields are under cultivation. Because of the
distance to the river, the type of soil, and the terrain the 8,000 barrel pit at the

e

tank battery is sufficient secondary containment for these facilitdies.
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The tanks are observed daily by the pumper. Periodically, the foreman checks
the entire tank battery and producing.wells closely. If any trouble is sﬁspected, the
facility is shut down, the tanks and/or separator are emptied and cleaned. The facil-
ity is then thoroughly inspected by service company personnel, repairs are made if

needed and the unit is placed back into service.

Produced salt water is pumped to a field gathering system for injection into a
salt water disposal well. The above ground facilities are observed daily by the pumper

and inspected by the foreman closely on his visits to the lease.

All salt water disposal flowlines are cement asbestos lines. These lines are

buried and the surface is observed daily by the pumper.

MANAGEMENT APPROVAL

This SPCC Plan will be implemented as herein described.

Signature

Name

Title




JECRY. ZE O
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CERTIFICATION

I hereby certify that I have :examined the facility, and being familiar with the pro-
visions of 40 CFR, Part 112, attest that this SPCC Plan has been prepared in accordance

with good engineering practices.

Printed Name Of Registered Professional Engineer

(Seal) Signature Of Registered Professional Engineer

Date Registration No. State




Contingency Plans For An 0il Discharge b

East Poplar Unit H Battery and Wells EPU Nos. 22, 32, 55, 101, & 104

The field is visited twice daily by the pumper. Visual inspection is made on
each facility on each visit to determine if any malfunction is occuring. The most
likely potential oil discharges are checked thoroughly. Periodically, the field fore-

man, Mr, Gerald Hagadone, will conduct a close check of the entire facility.

The pumpers, Mr. Ferdinand Charette and Mr. Robert Atkinson, have been instructed

in the operations and maintenance of equipment to prevent oil and water discharges

and informed of the applicable pollution control laws, rules and regulations. If an

oil discharge occurs, the pumper will immediately close the proper valves and/or shut
down the production facility to stop the discharge. He will then call Mr. Gerald
Hagadone who will in turn inform Mr. Bill Brown, District Superintendent. If needed,
the proper state and federal agencies will be notified by Mr. Brown. The discharged oil
will be reclaimed or disposed of by approved engineering procedures and in accordance

to law.

In the event discharged oil collects on standing water such as a stock pond or
rain water standing in a low spot, the o0il will be pumped into a tank truck. The
skim of o0il left on the water will be removed by an o0il skimmer owned by Murphy 0il

Corporation. The skimmer can be towed to the field within an hours time.

If the discharg is in excess of 50 barrels of oil, the Montana Department of

Health and Environmental Sciences in Helena will be notified by Mr. Brown.

If a Spill Event occurs as defined by federal law, the Environmental Protéction

Agency in Denver, Colorado will be notified'by‘Mr. Brown.




Teléphone numbers and personnel to be notified in case of an 0il discharge are

as follows:

Phone Numbers as listed on other copies will’
be ‘included on final copy.




A.F.E. No. 53-L7

AUTHORITY FOR EXPENDITURE
MURPHY CORPORATION ~ EAST POPLAR UNIT No., 22
C_SW _SW Sec. 1l, Twp. 2BM., Rge. S1E., Roosevelt Co., Montana

WELL DRILLING & CONSTRUCTION EXPENSE: TO CSG.PT. COMP. & EQUIP. TOTAL COST
Drillings Footage = 5900' e88/ft. $ L7,200 $ $ 47,200
Day Work - 2 days & 3 daye 8
$925/day 1,850 2,775 L, 625
Loc., survey, permit & prep. 200 200
Roads, fences, cattleguard, eto, 350 350
Mud mat. & chem., incl. oil & gas 4,500 4,500
Fuel 3,500 39500
Water &0 &0
Drilling bits, baskets, etc, 125 125
Cementing casing 900 950 1,850
Coring materials & services 600
Testing services, incl. swabbing 1,200 300 1,500
Other logs, surveys & analyses 1,L00 650 2,050
Perf. & set pkr. 650 650
Hydrafrac, acidize, etc. incl, oil 750 750
Float equip., ceantralizers, otc. 135 250 375
Trucking, welding & other labor 500 900 1,400
Supervision & Miscellaneous __1,500 %00 __ 2,00
Total Est. Well Drlg. & Const. Exp. $ 6k, U475 $ 8,250 8 72,725
WELL EQUIPMENT COSTS:
Casings - 100' of 13-3/8" 0.D, $ LBo $ $ LBo
Casing: 1000'of 9=5/8" 0.D, 3,300 3,300
Casings 6000' of 5-1/2" 0.D, 13,200 13,200
Tubings 6000 of 2-3/8" 0.D. 3,300 3,300
Packers, etc. 600 €00
Casing head & connections 300 300
Xmas tree & connections 1,200 - 1,200
Total Est. Well Equip. Costs $ L,080 % 18,300 8 22,380
Total Eet. Cost of Well $ 68,555 & 26,550 $ 99,105
LEASE EQUIPMENT:
Flow lines $ $ 1,600 $ 1,600
Other line pipe, valves & fittings 750 750
Trucking, welding & other labor 800 800
Miscellaneous - ___.1J00 ___ 100
Total Est, Cost of Leaee Equips $ -— $ 3,850 $ 3,850
- TOTAL EST. COST OF WELL & LEASE EQUIP. $ 63,555 $ 30,L00 $ 98,955
EECENOETTRCRANS
APPORTIONMENT OF TOTAL ESTIMATED COSTS
APPROVAL OF EXPENDITURE
Production Departament Approved
Requested by
Date
Approved by '
. Date By
Executive Department
[
Approved by i
Dute Date

—————

AWS=1c,2=20-53




AF.E, No. 53-53

AUTHORITY FOR EXPENDITURE
MR PHY CORPORATION ~ EAST POPLAR UNIT TANK BATTERY °H" #

2000' W _of C Sec. 1l, Twp 28N., Rge. 51E., Roosevelt Co., Montana

TANK BATTERY CONSTRUCTTON: TOTAL COST
Tanks, two 1000 bbls. boltet, eracted $ 7,000
Heater-treaters 5,300
Chemical pump . 200
Line pipe, valves & fittings 1,500
Trucking, welding & other lasbor 1,600
Miscellaneous 100
Total Est. Cost 8 16,000
—————

APPURTIONMENT OF TOTAL ESTIMATED COSTS

AFPROVAL OF EXPENDITURE

PRODUCTION DEPARTMENT APPROVED

' Requested by

Date

Approved by By

Date

EXECUTIVE DEPARTMENT Date

Approved by
Date

—————r

AWS-1c
L-9-53

# -~ To serve Unit Viell Nos. 20 and 22 and others to be drilled
in the immeciate area.
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AcF.E. No. S&adiil-
AUTHORITY FOR EXPENDITURE
MURAY CORPOFATION - EAST POPIAR OUIT /22 WORKO VER
660" from B Iine & 580V from 8 Wne SE Section 1, Twp. 28N, I&e. biE, Roosevelt Co., lonty

EAST POPLAR WIIT #22 WORKOVER TOTAL COST
Move in and rig up - 2L hours- 9] .
Trueking 200,00
ad 500,00
Day work - 5 days at $650.00. 3,250,00
Cement Service and squeeze tool ) 1,175.00
Perforate C-2 Zone 600,00
Acidize 580,00

Total Bstimated Cost - £6,955,00

APPORTIONMENT OF TOTAL ESTIMATED COSTS

Corporation 3.6759531 s :.g::_l’
al »T725) .
Company 2 oe6ets : *305
oll Company 33515035 2,303
Carter 011 Compary 16,335860 1,136
Prillips Petrolemm Co. 16335860 1.136
+238210 17
APPROVAL OF EXPEIDITURE
PRODUC TTON D EPARTVENT/ APPROVED
Requested by c
Approved By

;z///{/
EXECTTIVE DEPARTMENT

Aprroved Yy_ (2 47, :Qr/ééﬁ
Dat

e

# = Bagt Poplar Unit /22 was completed April 27, 1953 in the Ce3

Zone, Imtial production was 792 BoOo.PsD. with 31 barrels of
vater per day. The acoumilated production is 6942 barrels of

odl and the current production is 23 barrels of oll per day,

959 salt water. Dus to the samll amount of oil that is being

recovered and the difficulty in disposing of the salt water, it
18 necessary that ths Cs3 Zane bs squeszed off and the well ré-
coamleted in the C=2 Zone (intercrystalline porosity secticn),
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A.F.E. No. 575=22

AUTHORITY FOR EXPENDITUEE

EAST POPLAR UNIT NO. 22 - ROOBEVELT COUNTY, MONTANA
Re~acidize Zone through perforations 5882.5'-87.5°
SH oW section 1£T’&‘8N-R§E
Tulling unit four 10 hour days $1,000
2000 gnllons acid and pump trudk 1,265
Iroduction packer and junk basket 500 .
Trucking . 150
Miscellaneous material and labar 200
To'tal Estimated Cost $3,115

This well wvas originally completed in the 7C-3" Zomse but due to an mcreasm,, high
vafier cut, it wes recompleted in the “"C-1" Zoms, Attempts to complete in the "C-2¢
Zose (intercrystalline porosity) vere made but were unsuccessful. On campletion

of the "C-1" Zonc, the well swabbed 132 BFPD, 50% o0il, Present production is 6 BOFD
au@ BHFD, An acid job is needed to incrense the emount of fluid.

APPORTIONMENT OF TOTAL ESTIMATED COST

Murphy Corporation 31.448470% $ 979
Munoco Company 2.098565% 65
Placid 0il Cowpeny 33,545035% 1,045
.The Carter 0il Company " 16,335860% o 509
Phillips Petroleum Company 16.335860% 509

C. I, Lundgren »238210% . : 7

APPROVAL OF EXPENDITUEE

Requested by: ﬁgﬁ Recommend Approvals
D vision duction Supt, Date Statf Proauction Man Date
Recommend Approval: Recommend Approvali
vision Hana / _ﬂ% * Budget Supervisar . Date
Approveds '

Vice Presideat~Operztions Date

| )

M teg %Lb i g‘{ _

12-23-56 ARy /ﬁ% - ‘_/77
¥




M U R PHY 131 SOUTH ROBERTSON STREET ENWRONMENTAL

PROTECTION AGENCY

EXPLORATION & P.O. BOX 61780
CTIO NEW ORLEANS. LA 70161-178
PO Comrany | 0w agranns T NOV 5 1998
MONTANA OFFICE

April 1, 1996 ’
OVERNIGHT MAIL
Bureau of Land Management APR 1996
Miles City District Office . r}"“‘“'-“‘ Lend
111 Garryowen Road ,"';','Zg’é,""‘:m
Miles City, Montana 59301-0940 Nioniang”

Attn: Mr. Russel Hampton
406-232-7001

RE: East Poplar Unit (EPU)
Shut-in Wells
BLM #/3160
Roosevelt County, Montana

Dear Mr. Hampton:

This is written as a follow-up to our February 9 letter and pursuant to your recent
telephone conversation with Bruce MacArthur of our office. As you know, we have
9 wells that, with a few exceptions, we desire to hold in their current shut-in

status. The fluid levels inside their casings are either at or close to the surface.
However, as can be seen by the attached wellbore schematics all wells, except EPU
{i65, have surface casing set (£1000') through the Judith River Formation.

EPU #/22 has a packer set at 5877' just above C-2 perforations 5882.5-87.5'. A 500
psig pressure test has been performed on the 2-3/8" X 5i" annulus proving the
casing has mechanical integrity. ‘The test was performed during February 1996.

We currently have no further use for E.P.U. {28. Therefore, we propose to
permanently plug and abandon the well during the summer. We agree to submit a
. plugging plan by May 1 and P&A the well within 60 days of plan approval.

As the surface casing of EPU /65 is only set to 267', we propose to perform a
pressure test on the casing to prove mechanical integrity. We plan to test the casing
as part of a workover to re-establish production or by setting a cast iron bridge
plug above open perforations 5852-58', 5870-76' and 5927-34'. We agree to work on
this well within 90 days of this letter, i.e. before June 30.

We are currently evaluating our recent (Oct-Dec 1995) 3-D seismic shoot over the

"East Poplar Field. To date we have spent about $1,000,000 for the seismic and
associated work, and we still plan to drill during the 3rd quarter of this year. Due
to our prior commitment to the development of the Unit and upcoming work in the
area, we desire to hold the remaining 6 wells in their current status until our




' ¢ ® MzPCO |

Mr. Russel Hampton
Bureau of Land Management

_April 1, 1996
“Page Two (2)

exploration program unfolds. These wellbores may be necessary to fully and
economically exploit the exploration and development potential revealed by our 3-D
seismic program. Murphy EXPRO therefore requests that we be allowed to retain

EPU Nos. 16, 19, 24, 62, 94 and 96 in their current shut-in status for 2 years.

Hopefully the above sufficiently explains our current plans for the EPU and provides
you the requested time frame in which we plan to systematically deal with these shut-
in wells. It is Murphy's desire to avoid prematurely abandoning useable wellbores
that would leave potentially recoverable oil in the ground. We are also aware of and
share your concern for not jeopardizing the existing subsurface or surface
environment. It is my opinion that the remaining shut-in wells are not jeopardizing
the environment and the granting of our request is therefore consistent with the
duties and responsibilities of the BLM. If there are any questions concerning our
intentions, please write or call me-in New Orleans at 504-561-2594.

Yours truly,

~ Sidney . Campb
Manager, Onshore Operations

" SWC/BDM/ebh

cc: Ray Reede

Poplar District Managei’

(EPUSIWIS . SWC)
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&OPY' RETMHF3 DISIK.WJ; vt *yi* lv4r *  f RUPES 4P Ltme R 95 RE S

A

Form 9-081D
(August 1IMC)
<SUBMIT IN TRIPLICATE) Indian Apn«jr

Fort Feck

AUottax . AHQ.tmf?nt..Ifc.,Ji80

United States
department of the Interior

GEOLOGICAL SURVEY No. —I1"37«indmI12878
i~cfn/gg
It's 1| ..
tSj]
NOTICE OF INTENTION TO DRILL. SUBSEQUENT REPORT OF WATFR SHUT-nFF |
NOTICE OF INTENTION TO CHANGE PLANS
NOTICE OF INTENTION TO TEST WATER SHUT-OFr SUBSEQUENT REPORT OF ALTERING CASING
NOTICE OF INTENTION TO REDRILL, OR REPAIR WEU______ SUBSEQUENT. REPORT OF REDRILLING OR RFPAIR JzJ
NOTICE OF INTENTION TO SHOOT OR ACIDIZE T SUBSEQUENT REPORT OF ABANDONMENT
NOTICE OF INTENTION TO PULL OR ALTER CASING SNppi FUFNTARY wfii UUMjRy TTT
NOTICE OF INTENTION TO ABANDON WHI |
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII (INDICATEABOVE BY CHECK MARK NATURE OT HPUirr. MOTICE. OR OTHER DATA)
ABdjkIQX. 19i2_
H N li - N~ i
Well No. 29 is located $6Q—ft. from~j line and__66Q_ft; from~jj line of Ik
Ll sec. .
ISWA SW/IluS&c. Hi 28JL 5JJL
(34 Btc. and Bee. No) rmp.) (Eaai») (Uaddlaa)
East Poplar Roosevelt Montana
(Plaid) (County or BuixllvWarO
The elevation of thej*cKxcigc”oor above sea level is Pi 77 ft.
May 5 h,

DETAILS OF WORK

(Statanama. ot and aap-ct-d daptHa to objaetlvaaanda| ahow alxaa. wai(hU, and lanctha<q prrygaad aaainaai Indict. muddina joba, i
In* pointa, and all . wort> ! -

L) 'y
Ran 190 joints (5885.78*) of 2 3/8", E.U.E., U.75#, J-55, 8’rd.-thd. R-2 Youngstown

Tubing with 3.78* perforated nipple bull plugged.-on bottom. Landed 10.20* below
R.K.3. Displaced mud with water and water.with oil. Well would not flow. Swabbed
displacement oil down to 30001. U-26-53

5930' PBTD. Acidized.C Zone from 5908 to 5918, with 1000 gallons Dowell, regular,
1S% acid. Broke formation at 2900#. Displaced 5 barrels acid per minute at

230C$. Displaced acid with oil. Over-flushed 225 gallons oil. Final pressure 1300ft
Flowed new, clean oil to surface 25 minutes. Cleaned in pit 80 minutes (did not

Title-.Plat.rt ct. .Rroducti nn.-Supt,

u. i. «ovinnnimt feiMtiMd cmcc+  16—MO7V-6



Form {0, 2 (SUBMIT IN TRIPLICATE)

. NOTICE!
;:‘)‘:hzﬁ?A’[;JRULEs TO THIS FORM BECOMES A
216, 219, 2331 APPROVED BY AN AGENT
OIL AND GAS CONSERVATION COMMISSION OF THE COMMISSION,.
OF THE STATE OF MONTANA ! -
BILLINGS OR SHELBY oo
SUNDRY NOTICES AND REPORT OF WELLS : )
Notice of Intention to Drll) Subsequent Report of Water Shut-off
Notice of Intentlon to Change Plans Subsequent Report of Shootlng, Acldizing, C ting | o] il
; Notlce of Intention to Test Water Shut-ofi Subsequent Report of Altering Caslng
« Notice of Intention to Redrill or Repair Well Subsequent Report of Redrilllng or Repalr L. ¢
{ Notlce of Intentlon to Shoot, Acldlze, or Cement Subsegq; Report of Abandonment ' C
:"Nollce of lutentlon to Pull or Alter Casing Supplementary Well History X ’
{ Notlce of Intentlon to Abandon Well Report of Fractoring
" (Indicate Above by Check Mark Nature of Report, Notice, or Other Data) . .
....................... September 24 . .. ... ... 10.54
Following ‘is a { :g;‘ocr(i: %ff ‘;g‘;‘i‘{t‘é’;‘ng" do w‘"k} on land {?;ggg} described as follows: ‘:
LEASE..1=37=Ind=l2878 . . . . . . . o
................... rereeree MONTANA oo BOOSEYEYLE i BBST Poplar
3 (Stnte) (County) (Field)
Well No......22.cereeeer M. SH.Section 14 ... 28BN S1E ... MaPaMa..
, (m. sec.) (Totwnshlp) (Range . Meridian
The well is located....... 960............ft. {’%x} of South... . .line and:...ﬁﬁﬂ ......... ft. {,&x} of... V! Q.Qt..,..:.line of Sec... ...
The elevation of the mqoor above the sea level is........ 217.7...f.t¢ ...............................
READ CAREFULLY DETAILS OF PLAN OF WORK READ CAREFULLY
(State names of and expected depths to objective sands; show size, weights, and lengths of proposed casings; indicate mudding jobs, cementing points, and
all other important proposed work, particularly all details results Shooting, Acidizing, Fracturing). .
8 DETAILS OF WORK . '
: RESULT

R TR LN

VT . . SEE ATTACHED SHEETS RECEIVED i R |

‘SEP‘_E"S&“{QS&

_ 0IL AND 6AS CONSERYATION COMMISSION
B ) ’ . OF THE STATE OF NONTANA -"El‘lLIIlGS -

.

APPROVED SUBJECT TO CONDITIONS SHOWN ON REVERSE.
Company..... MURPHY CORPORATION

. ~
\
By, ,/,/ %MJ/\._\ ............... \
Haro . |
TS T Gealogist=Engineef ... Title..Distriet Production Superintendent |
District Office Agent AddressB-l3BehnetBuilding.Billi.ngs.Mont.
NOT‘E.a—Beporu on this Form to be submltted to the District Agent for Approval In Triplicate, . ' .. K ce .-, . ). ._-....; ‘.:;.: !
Y PR P . . . R 3 B P FELT A ;-h G0 2O b L 2 lae Lt ‘. !

. ) PR T PP YO P R TR TR YIS
> over
o3




273 ARM 36.22.307,
;2?81-’92 Submit In Quudrupbcal:‘f 37g ) toom. 1004 1011,
' Montana Board of Oil and Gas Coipservation (013, 1103, 1222,
Billings or Shelby Offige 1301, 1306, and 1309
RUU 1JJJd herd
Sundry Notices and RW€ 9f Weﬂ}s
Operawr . .‘ Sate o M1 /a.n,?;?s 41?/: Name:
Murphy Exploration & Production Company _ 'Aiﬁ East Poplar Unit
Address S Lease Type (Private/State/Federal):
g.o, Box 547 . Federal
Ciry Sute Zip Code Wel Number
Poplar MT 59255
Telefax Number ( 4 0 768-5497 | —No. 22

Telephone Number ( 406) 768-3612

Unit Agreement Name:

Location of well (1/4-1/4 seclion and foouage measurements):

650' from the South line and 660
line. SW SW Section 14, T28N, R51E

If directionally or horizonially drilled, show both surface and botiom hole locations)

from the West

East Poplar Unit

Field Name or Wildcat:

East Poplar

Section. Township, and Range:

SW SW Section 14, T28N,

APl Number: Well Type (oil. gas, injection, other): R51E
25.0[8]5.%51 0] ll 9- ’ County:
Suan Cownr vea 0il Well Roosevelt
Indicats below with an X the nature of this notice, report, or other data:
Notice of Intention o Change Plans O | Subsequent Report of Mechanical Integrity Test (]
Nodee of Intention o Run Mechanical Integrity Test O | Subsequent Report of Stimulauon or Chemical Treatment (]
Nodce of Intention to Stimulate or to Chemically Trest (] Subsequent Report of Perforation of Cementing (]
Nodce of Intenton (o Perforate or o Cement O Subsequent Report of Well Abandonment O
Notice of Intendon o Abandon Well ( Temp. ) j'a) Subsequent Report of Pulled or Altered Casing O
Nodce of Intention w Pull or Alier Casing O Subsequent Report of Drilling Waste Disposal O
Notice of Intention o Change Well Status O | Subsequent Repori of Production Waste Disposal O
Supplemenwl Well History O Subsequent Report of Change in Well Status Q
Other (specify) O | Subsequent Report of Gas Analysis (ARM 36.22.1222) O

O : O

i

Describe Proposad or Completed Operstions:

Describe planned or completed work in deuil.

Auach maps, well-bore configuration diagrams, analyses, or other information as necessary.

Indicate the intended stasting date for proposed operations or the completion date for completed operations.

A Cast Iron'Bridge Plug will be set at 5835' and 4 sacks cement will be

placed on top of it.

The casing will be tested to 300#.

BOARD USE ONLY

3 1999

.. Date

Accepted for record purposes only

The undersigned hereby certifies that the information contained
on this application is true and correct:

August 10, 1999 /W bpe2e

Signed (Agent)
DlStrlCt Manager

Raymond Reede

Name Tide

* Print Narme & Tidle i




le

#2.2)

G

Unit Agreement Nu:‘l‘ic

13
State of MI 7 Billings

Form 2 Submit In Quadruplicais To: oon, 1001, ol
Rev. 8.92 Montana Board of Oil and Gas Conservation 1013, 1103, 1222,
Billngs or Shelby Oflice 1301, 1306, and 1309
Sundry Notices and Report of Wells
Operator Lewuse Name;
Murphy Exploration & Production Company East Poplar Uakpfi——
Address Lease Type (hvaleﬁu@ed'cnl) "2;' \
P.0. Box 547 Federal . \$L
i Zip Cod = =
“ poplar st P 59255-0547 | Well Number OCT 1999
Telephons Number ( 10g)  768-3612 TellxNumberf0g) 768-5497 No. 22 ameceived

]

Location of well (1/4-1/4 section and foouge measuremenus): East Popl%5 Unit />
' \ L] a
iige from the South line and 660' from the West Field Name or Wildeat 69<ggv€m
SW SW Section 14, T28N, RSI1E East Poplar
If directionally or horizontally drilled, show both surface and bottom hole locations) Section. Township, and Range:
SW SW Section 14, T28N
AP! Number: Well Type (oil. gas, injection, other): RS 1E
08|SHMO]510/1]9 . County:

2s O8] 51. [LISHE | 5i1 well

fn Goon “ Rogsevelt

Indicais below with an X the nature of this notice, report, or other data:

Nouce of lntention o Change Plans O | Subsequent Report of Mechanical Integrity Test 0

Notce of Intention o Run Mechanical Integrity Test O | Subsequent Report of Stimulation or Chemical Treatment O

Notice of Lntention w Stimulate or to Chemically Treat O | Subsequent Report of Perforation of Cementing O

Nouce of Intention to Perforate or to Cement a Subsequent Report of Well Abandonment  Temp . 5"}

Notice of Intendon w0 Abandon Well O Subsequent Report of Pulled or Altered Casing O

Notce of Intention w Pull or Alter Casing ] Subsequent Report of Drilling Waste Disposal ]
! Notice of Intention to Change Well Status a Subsequent Report of Production Waste Disposal a

Supplemenul Well History O | Subsequent Report of Change in Well Status O

Other (specify) O | Subsequent Report of Gas Analysis (ARM 36.22.1222) 0

a : O

Describe planned or completed work in deuil.

16-99 Set Owen C.I1.B.P.

qg.
r1046—99 Run"M.I.T.

at 5835°'.

- Pressure casing to 300#,
'witnessed by Irene Harris with the BLM.

FOR INFORMATION PURPOSE ONLY

Descride Proposed or Complated Operations:
Atach maps, well-bore conflgusstion diagrams, analyses, or other information as necessary.
Indicate the intended stanting date for proposed operations or the completion date for completed operations.
Dump 4 sacks cement on top of bridge

Change well status from Shut In to Tempbrarily Abanoned

held for 30 minuted.

Test

BOARD USE ONLY

0CT 21 1999

.. Datg

Approved

Accepted for record purposes only

The undersigned hereby certifies that the information contained

on this application is true and comrect:

October 19, 1999)6“”,,6& /MF

7/ Signed (Agent)

Raymond Reede

District Manager

Name

Tide

* Print Narng & Tltle

t




Fo/m»ﬁ‘éu U
Hovember 1994) DEPARTM::.:T OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

SUNDRY NOTICES AND REPORTS ON WELLS

Do not use this form for proposals to drlll or to re-enter an
abandoned well. Use Form 3160-3 (APD) for such proposals.

ED STATES

FORM APPROVED
OMB No. 1004-0133
Expires July 31, 199%

S. Lease Senial No.

I37-IND-12878

6. If Indian, Allotiee or Tribe Name

Fort Peck

SUBMIT IN TRIPLICATE - Other In
Y M

BT K R P T L o8 (G AR

“{ 7. 1f Unit or CA/Agreement, Name and/or No.

1. Type of Well East Poplar Unit
£ oitwen O Gas went O Other 8. Well Name and No.

2. Name of Operator EPU No. 22
Murphy Exploration & Production Company 9. APl Well No.

Ja. Address 3b. Phone No. (Include area code) 25-085-05019

BoS1a2%utt? 59255-0547

406+768-3612

4.

Location of Well (Footage, Sec.. T., R.. M., or Survey Description}

10. Field and Pool, or Exploratory Area
East Poplar

560"

SW SW Section 14, T28N, RJ31E

from the South line and 660"

from the West line| 1. Countyor Parish, Sute
Roosevelt

Montana

12. CHECK AP?ROPRIATE BOX(ES) TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION
@ Notice of Intent QO Acidize QO Deepen O Production (SarvResume) ) Water Shut-Off
Q Alter Casing Q Facture Treat O Reclamation Q wen Integrity
Q' subsequent Repon Q Casing Repair Q NewConsuction O Recomplete Q other
O Fina Abandonment Nodce | 3 Change Plans Q rPlgandAbandon @ Temporusily Abandon  Set Bridge Plug
) Q convertto lnjection O Plug Back Q Water Disposal

13. Describe Proposed or Completed Operation (clearly state all pertnent details, including estimated starting date of any proposed work and approximate duration Lhereof.

Il the proposat is to deepen directionally or recomplete horizontally, give subsurface locations and measured and true vertical depths of all pertinent markers and zones.
Anach the Bond under which the work will be performed or provide the Bond No. on file with BLM/BIA. Required subsequent reports shall be filed within 30 days
following compietion of the involved operations. If the operation results in a multiple complelion or recompletion in a new interval, a Form 3160-4 shall be filed once
lesting has been completed. Final Abandonment Notices shall be filed only after all requirements, including.reclamation, have been completed, and the operator has

determined that the site is ready for final inspection.)

A Cast Iron Bridge Plug will be set at 5835’

be placed on top of it.

and 4 sacks cement will

The casing will be tested to 300#.

14,

| hereby centify that the foregoing is true and correct
Name (Printed/Typed)

Raymond Reede

Tite .
District Manager

Date

Augqust 10, 1999

trnetandy we

(i Sl e

Condiuons of approval, if any, are sttached. Approval of this notice docs not wamant or
¢certify that the applicant holds legal or equitable title 1o those rights in the subject lease

which would entitle the applicant to conduct operations thereon.

OFFICE USE S

i
e DA Rt L A N ) R A AT

Ti -

----- ﬂ;‘n?'(w}

Office Sge Attached for
Tonditione nf Approval

Tide 18 U.S.C. Section 1001, makes it a crime for any person knowingly and willfully to make to any department or agency of the United States myifalu. fictitous or
fraudulent statements or representations as o any matter within its jurisdiction.

{Instruciions on reverse)

o¢




Forp. 27603 UNTTED STATES ' PORM APPROVED

(November 1994) DEPARTMENT OF THE INTERIOR Expires Juy 31, 199
' BUREAU OF LAND MANAGEMENT S, Lease Serial No.
SUNDRY NOTICES AND REPORTS ON WELLS I-37-IND-12878
.Do not use this form for proposals to drlll or to re-enter an 6. If Indian, Allottee or Tribe Name

abandoned well. Use Form 3160-3 (APD) for such proposals. Fort Peck

ceRdl Fas A s R ST v e AT QU RER IR GF RuT w e e, 1l 9. it or CA/ N o/ X
’ SUBMIT!N” TR féitéf %;t[;, : ,,E!ﬁﬁ‘w 30 5] Sia 3 If Unit or CA/Agreement, Name and/or No
SRt R e A A S R R P RS 5 s dlev Xl East Poplar Unit
1. Typeof Well
Q@ oit wen O Gaswenn Q other 8. Well Name and No.
No. 22
%d¥m3§fﬁxploration & Production Company 9. APl Well No.
Ja. Address P.O. Box 547 3b. Phone No. (Include area code) 25-085-05019
Poplar, MT. 59255-0547] 406+768-3612 10. Field and Pool, or Exploratory Area
4. Location of Well (Foolage, Sec., T., R., M., or Survey Description) East Poplar
560' from the South line and 660' from the West line |!1- CountyorParish, Suw
SW SW Section 14, T28N, RS1E Roosevelt Montana
12. CHECK APPROPRIATE BOX/(ES) TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION
Q Notice of Intent QO  Acidize Q Decpen Q Production (StarvResume) QO water Shut-Off
QO Alter Casing QO Fracture Treat O Reclamation Q  wel tniegrity
O subsequent Repon Q Casing Repair Q New Construction O Recomplete Q ouer
Q Final Abandonment Notice Q Change Plans Q Plug and Abandon g Temporarily Abandon
QO Convertto Injection Q Plug Back QO water Disposal

13. Describe Proposed or Completed Operation (clearly state all pertnent details, including estimated siarting date of any proposed work and approximate duration thereof,
If the proposal is 1o deepen directionally or recomplete borizontally, give subsurface locations and measured and true vertical depths of all pertinent markers and zones.
Anach the Bond under which the work will be performed or provide the Boad No. on file with BLM/BIA. Required subsequent reports shall be filed within 30 days
following completion of the involved operstions. If the operution results in a multiple completion or recompletion in a new interval, 3 Form 31604 shall be filed once
testing has been completed. Final Abandonment Notices shall be filed only after all requirements, including reclamation, have been completed, and the operator has
determined that the site is ready for final inspection.)

9-16-99 :
Set Owen C.I.B.P. at 5835'. Dump 4 sacks cement on top of bridge plug

10-6-99

Run M.I.T. - Pressure casing to 300#, held for .30 minutes. Test witnessed
by Irene Harris with the BLM.

Change well status from Shut In to Temporarily Abandoned.

14, I hereby centify that the foregoing is true and correct ) d
Name (Printed/Typed) . Title . C
Raymond Reede District Manager coe
Date
October 19, 1999
f 7y »\-\‘?wi‘:-‘mvg 3 S et ed, icyal
Y OR BTATE OFFi .

Ap yroved by

________________ "AF

Condijunis of spproval, if any, are attac f this notice does not warrant or | Office
certify that the applicant holds legal or equitablettéA0 those rights in the subject lease | 0@ Attached tor
which would entitle the applicant to conduct operations thereon. Sonditions of Aporoyar

Tide 18 U.S.C. Section 1001, makes it a crime for any person knowingly and willfully to make to any department or agency of the United States any fal&. fictitious or
fraudulent statements or representations as to any matter within its jurisdiction, .

{Instructions on reverse)

A%
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GEOLOGICAL DATA
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'
‘ ’
[ Budget Burenu No, 42~-1355.2,
B | . ' Approval oxpires 12-31-52.
Form 8-330

T 28N ) U. S. Lanp Orrice .._8311lings

bore LTonn TR v Seriar Nuimer . 1=37=ind=~12878
158 OL R ST .

LEABB or Penryir 10 ProseEcT . .

- ‘ - - t:\ ;. I‘J - } : \ ) N
i : - N R \“f" ’ . UNITED STATES T
1] |q 5L [P/ e DERARTMENT OF THE INTERIO
| GEPLOGICAL SURVEY - /

1 . . NN - ;.'_ \.‘-!\ \LL. )l -, e,
. . “'“*' /
= . s
- L] LOG OF OIL OR GAS WELL‘- -uu -
LOCATE WELL CORREC“"LY ;:‘-.'.; T . S LR VPl : oS G
RN : LT b IR ALE . -
et &

Compauy --;.--'. ........ mmgomra‘tion__..-__f--_; Address -._-__BQx_.'Z.é;..P.onlan,--l.ont,ana.:---.---_- .
[Lessor-or Tmct _.-E.ast Poplar._Umt.-.------.-;i ¢.. " Field --Easi;..Eon;Laz:.._.‘.. ‘State ---_Montana |
" h Ll : HPT“‘ .. .. ” . *':,vr':-:

Well No B2 Sec J.h-- T. 2.81\1_ R. §J_E \'Iéndmn«--.P.m.nc:mal-..; County; --,.-Raose.velt--._..-:---., )
Location 56Q. ft. {S } of’ S.-.- Lme n.nd -_660ft IE } of t ¥ __“Line- of' ’SEG. ’___‘-E’._-_-._-. Elevation .23.9Q.7"

=7 etk Soor rlasv 0 ma ool

'l‘he mformn.tlon gqu herewx th 13 a complet,e -and:. correct. ,;ecora OL the .well and -all work doma theroon e

so far as can bc determmed from.u.ll avm]able Tecords. . -
.- e A Rt ,r(Sl@ﬂd ?ZLMQ}M

Date May__l,F-1953 Tt e it 'I‘xﬂeDistnc.t Pmdy.ci.ion.ﬁnni . ,

Tlm summa.ry on l.lns pﬂ.ge is ‘for t.hOMCODdI.CLOD,Of th:a W;II at abpv(éc(‘k;t&"v : , g.' : '
Commenced drilling ..... {Mazch:20" k... ,19.53..- Firiished, drillag ©_ Appads 27 . 19;.5_3.
. . . ou_ OR GAS SAI‘\ID;gO;t zor::;sg ”,J‘ cT
" . . f NiGE: . .. o .«,(Denota gas byG) m..‘. - G Tee e e .
No. 1, fiom . Bel.. G127 to 735 5. Notvd, fromr Z_.-miﬁ_-'.f.--:_ A0 oot

No. 2 from B ..57}45-, to“5160 ...... ..... : -:-: '.'."1230. 5,frp‘f:1; _

No. 3, from o 589& to . 592&--“_- ._,:i’_; 7. Noi 6, fram-_

L - - !MPORTANT WATER“SANDS Tl T
] T N IR R A L
No. 1, from oooeeceicaciameee 7+ o No: 3,,from .................. to..___-_-.“__-_-_-___f .....
’ . . ; e "‘v - - s"'h !
No. 2, from . roeieeels SO 7 S :..-,-.L-----_:- No; 4,‘£mm Z----.‘.,..'_,,---=-?-,_”.fto TR LI, ORI |
S .. LY CASING', 'uzconp *"..".‘ L s : ;
Fr_ . . 1 B T... .. Perforated |
.Weighit. ] - Threads " ) ez e e Pubaoser
“j!l:,;:“ DCf I‘m;t ) l'ﬁ"_h per - ‘“,ﬂl‘e‘ Au.muntl;- .I{_ujc{'of qu::)e i Cut :mdvuﬂed from From—. o Purpose
S - — s L o4t x had L . -t

wvi\o
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MUDDING AND CE.x'\dENT?NG RECORD

Size Whereset | Number sacks of cement HMethod used Mud grovity Amount of mud uszd

9 5/8.1.1017.03 ! . BOO Pump. & PINE oo
. 1/2. 59L1.00 | .. 250 Pump € PAug o

: PLUGS AND ADAPTERS - ° —_'_ .
Heaving plug—Malterial .......... S Length oo ooz DEPER SO coooeeemeeeeeeon e

FOLD ] MARK

Adapters—Material oo ST — 3 mmm e samameeemmceeccmeeaemmmmsencsmsspocemmnns )
’ SHOOTING RECORD

— e — )]




PREAS § L0 i W" K R
‘ i i
9 / €.1.2017.03. . ho0 R T T
12 59.141.-.9_0"-) ....... 250 - PO B PN e e n
SRR RS D - Y IS L
. . PLUGS AND ADAPTERS - e b
Henving plug—Material _J . ____...0.______. Length e e Dept.b =YX AN
Adapters—Material oo ooeoene IS Size Tol-.. B S S
T " ... .." SHOOTING, RECORD L -
Size 1 S.heu usé;l . B l xpl:m.l;u usml ' Oua.ntlty “ K)Jm ok “ll)e[itl'l st‘rt_)_t". ' Depth cl_euncd out o
A X :-:'5"5' - A S—
L - s : O ) IR TR . . ST TS - —
. '*__ oo ,_"'-_‘ “ ~ ff‘"rbm..s USED: L R -
Rota.ry tools were used from '.-_--J-D. Foitem feet«to“_ﬁiuz____' feet and from _~_.'.’.'_“_’:..:.:.. feet to -.-.:..?-.'_ feet
Cable tools.were used from ..... f.'-l.‘.--l-..--?._ feet to. _-_--_f.--.__- feot, and Trom ..... el “ feet to ..._.__1.-feet
DATES
. N e eeany , 100 Put to producing _..April 27 e ,19..53
The production for the first Séhours was ..._82..__ barrels of fluid of which .95.6 % was oil; L.l %
emulsion; _____. o, water; and ... 9, sediment. Gravity, °Bé. e
1f gas well, cu. ft. per 24 hours .__.._______________. Gallons gasoline per 1,000 cu. ft. of gas ......._._.____..
Rock pressure, lbs. per sq. 0. - cooeeeeee .
EMPLOYEES
e Ra Mo Oghurn. .. , Driller aeeeee . Ho EL ¥Wilson..——.........., Driller
oMo Mo Strain yDriller e , Driller
FORMATION RECORD
lz‘llC“M— TO— TOTAL FEET FORMATION
SCHLUMBERGER DEFTHS
Eagle 1209 Piper Shale L3L5
Miobrara 207C Piper Limestone  LLi20
Creenhorn |2L19 Gypsum Springs Li75
Graneros 262h Spearfish L670
Upper Muddy| 2779 Amsden L750
Muddy 2997 Heath L$20
Skull Creek| 30L1 Otter 5073
Dakota Silt| 3220 Kibbey Sand 5228
Morrison 3598 Kibbey Limestone 5366
Swift 3660 Madison SL69
Rierdon 3987
!
(OVEB) 10—43094-2
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Rhin No. Make Slze Typs Serial No. From To Footage Degreses
1 Hughes 12 1/L" 05C-3-J 5hL31 0 1031 120! 1/2°
750" 1/29
2 " 8 3/Lun » 18833 1031 . 2470 2470 1/2°
3 " " " 56625 270 2982 2975 1°
L " " 0SC-1<J 18929 2982 3265 3242 1°
S " " u 18331 3265 3507
6 " " 0SC-J 18593 3507 3621  35L7 1/2°
7 " " " 62230 3621 3705 3705 1°
8 " n 05C 28911 3705 3910 3910 11/2°
9 " " " 76109 3910 LoY6
10 ¢ " " 76083 L096 4373
n v " owv B1ILS L373  LLBL  LLSL 3/L°
12 " " n 63507 Lh8lL L6229
13 0 " " 68750 L629 LBi12 L4812 3/L°
I TR " L 681,35 4812  L930 L930 3/L°
15 ® " WIR L7316 1930 5059  L936 3/1°
16 " “ v 8112L 5059  S1hh 5Lk 3/1°
17 " " " 68955 oilli 5280 5352 1/14°
8 ® " oy 34965 5280 5361 5352 1/L4°
19 v " " 50279 5361 SL70 5361 1/L°
20 v " owr=3 L9596 sl70 5550 5550 1/k°
2 " 7 7/8v ous L1508 5603 715 5715 1/1°
2 v n ovS 57106 5750 5850 5850 1/4°
ettt bt o St v e i b bt e S fe b b e fr bt S e f gt e

DIAMOND CORE

- aes mm e e aws e e

BIT

-— e e = ww s - .

RECORD

SN ST AN S e G R R AN I TN Y K SN A SO I U DS T O RS T TN I SO eSS

COrejig.

p‘hlt:hJMDCD-dCh\nC?\»lvld
wnN O

Mals

Christenscn
Christensuon
Christensen
Chriotensan
Chrigteneen
Christensen
Christensen
Chri.stensen
Chri stensen
Christensaen
Curistengon
Chrigtencen
Chrilstenson

Size
7 7/8%
[1]

LU
"
"
"
0
n
n
]
Q
a
n

Serial No.

From

J-1847
1

"
"
[}
1}

2983
2991
3020
L930
4960
4990
5550
5573
5715
5850
5901
5916
5926

\

To Footage

294
3020
3025
1960
L990
5021
5573
5603
5750
901
591t
5926
5937

11¢
260

5|
300
30!
31
23
30°¢
350
51¢
100
10°¢
11°

Total Footage: 303!
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TYPE O 103 IN'{ERVAT, LOGGED
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Schlumboerger Electric lcgs:
Electrical Survey 2%.........100-5910

Electicical Survey 5".ceeeeeee 2000--5910
Microlog H'ieeeeeseana. v one e 0005908
Microlog 25" eieeeiercncen .+ 5500-5908
Lane-lalls Radiozctivity Logs:
Ganma-RayYeereeesestvsoccans 000-5918
UTS18 5 oo ¢ F S .o .1000-5928

TENTATIVE TOPS

Judith Fivere.cceeec...012 (£1378)
YUY = (% PSRRI 1101 I ¢/
Niobrardeeeseeeceeaes. 2070 (£ 120)
3resnhioTitecocss coveess2ll9 (- )
GranOrOBeeseesceaeans 262l (
Upper Mudd¥eceseseeses2?79 (
MAdY o e eanoneonnaseaa2997 (
Skull CraeKeeeeeoeonee 3ohy (
Daketa Siltucevesesesa3220 (
MOPIPiSONoeesssveanseseld’9B (
St Eboneeeennrenennan .3660 (
Riot00liceceens coneas <3587 (
4‘.’ip62." Shaleo esuvuvossee oh3h5 (
Piper ldmestont.......0h20 (
Qypsuin SPringse.. ... li75 (
Spearficheececveneess U670 (=2480)
AMEABNc cvevoesroeess-o TS0 ( '
Heatheoeveeooareaceea 1720 (
OtiEruicosecescans eeees5073 (
Kibbey Sendecveoseseee5228 (
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Hadis80%ceeeenenoseasss B9 (
A" 208 eeenesrensenee 5600 (
UB-1Y¥ Z0NBeocecssesses o527 (
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O A T E O S T L I DAL T I S L I L L LG I A S SN 3N DI SN IO I EDNUNC ONOS N MO S S
ConRE DESCRIPTIONS

O e > T P D T2 & Wm W 0 e e @ S M g 04 P P A G e TP e S b oS D D e S e A S P T T W P T T P e s & 8 B D T A e ) B # e e T Vo e o g —

Cora No. 1

29822994 T Rec. 12!

Ge T 63, 59, LS, 38, Lo/ L0, 33, Sk, L3, 38/ 39, 38

10" Shale, dark ray to black, medium scit, fissile. No Show,

610v BShale, mediwn to> damrk gray, medivm kard, very sandy, with numsrous
thin streaks of light gray, very finz grainoed sandstons. No Show,

5o Shale, derk zray to hlack, medium scft, fiasﬂeo No Shou,

Core: No, 2
299l~3020 Rec. 18t

G T 29, 29, 27, 23, 34/ L8, Lo, 39, 26, 20/ 27, 29, 19, L7, WO/ 18,
30, 18, 20, 17/ 16, )6 1n, 15, 12/ 17

# Lvém bHandstone,darck gray with ymnerous streaks of light gray, very fine
prained, aalL scrted, micuceons, elightly arglllaceocus; very
slight poroulty, queetionable pernecbility. o Shou.

316 thale, dark gray %o black, medlum hard, fim, slightly micacsous,
vory slightly siliy. No Show.

# 310v bandstone, Lllght grzy, fiuno grained, well sorted, rcundad grains,
very alightly argiliaceacus, foirly well cemonted wlth arglllncecus
vemont; fair porogity and pa.mdabjuty'. No Saow.

616 thale, daxk ;pray to black, madium hatd, firm, very sundy in top
3 foot, sligatly .nicucar.u 1. WO Show.

# Q16 vandstone, goasaish-geay, vedivi gralned, poorly cemantad, fairly
well soxted, subrowded giadns,; nuserous falrly large (1/8" to
/L"), well wouaded cuert pebbles; very slightly gluuconitics
nunierrous amell blzck minciale giving a salt and pspper appearaace;
zood porosity end pormesbility. Wo Show.

Note; % - Anulyzed by Chemicel & (holojgical faberatorias,

o N e e e ms M ME e S wd WD W e Wk ms W e WD

GCorae No. 3

3020-3025 ot Rec. 13%°¢
M\ B, v, 22, 29, 1/
#1360 vandstone, l'Lé’!ni: geey, fine groined, roanded to sab-rounded, well

soriod; poroas snd perweable; siightly glauvcenltdce; numdrous
. matl blacle specks giving o salt andd pepper aypearance, no taste
9r odor; no e,

L P e

Pgge 5




CORE DESCRIPTIONS

4930-4960
c. T.

gion

300"

190"

4960-4990
C. T.

166n

106#

5006-5021
c- TO

i L e6n

# L0

lyoén

Core No. L

e L]

Rec, 30

35, 31, 31, 3, 29/ 30, 26, 32, 29, 2l/ 32, 32, 29, 26, 26/
30, 27, 26, 30, 27/ 31, 31, 25, 30, 27/ 2L, 27, 2L, 38, 101/

Shale, reddish-broeum, wedium socf't, fiim, very slightly silty;
occagional thin atringer of fine greiued., angular sendstone,
very slightly calcarecus. No Show,

Shale, reddish.-by-oun, wedium herd, veiy sandy, wdth numerous
thin streuks of fine to medium grained, engular sandstone, very
slightly calcarceous. Ho Show.

Shale, reddigh«browm, uith numerous large spots of light grey,
medivm fim, very slightly calcareous, very elightly sandy,
becoming very sandy in strezks; cccasional 172" streak of gray,
medium grained, angular, well sorted sandstons. No Show.

Cors Nou. 5

o

Rec. 20!

29, 28, 29, 26, 30/ 30, 27, 3h, 33, 32/ 31, 38, 32, 20, 21/ 19,
21, 19, 20, 38/ 22, 21, h1, 30, 38/ 33, L, 38, 35, L2/

Shale, reddich-birown, with occasicnal large spol of light gray,
medium hard, {irm, very slightly calcareous, very sllty and
sandy, occasional vexy thin atreak of light gray, fine grained
sandstone. o Show.,

Limestone, reddiahi-brown, cenglomeraia, very sandy; numerous
fairly large, woll. rouanded lliestcoae pebbles. Mo Shou.

- e e e e T we ee S e W) M A e W =

Cora Ha. 6

-

Rec. 134!
30, 16, 15, 17, 19/ 19, 20, 29, 2%, 39/ 20, 2k, 22, 26, 2l/

Sendstone, light brownish-gr-ay, mediva grained, falrly well sorted,
subronnded to anguwlar grains, very slightly glauvconitic, fair
prosi ty and perameabllivy, falrly well cemented; single fairly

well davelopad, tight, vertdcal fractire running longth of unit;
good oll ecdor and ligint broun stain throughout; good, even, bright
golden flucrescence, ‘

Sandstone, light giray, fine to medium grainesd, falrly well sorted,
angular to subrcunded, well cemsmitod with gypsum, i'air porosity,
and questicnablas perméability, very slightly glauconitic; single
well developed, tight fracture im top 1 foots unit looks wet.

Ho Show.

Shale, reddish-browmm, soft, fairly firm.
Hote: # -~ Apnelyzed By Conventional msthod.

-—
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CORE DESCRIPTIONS

5550-5573

C. T.

1860

116"

of6n

g16n

216"

756u

10"

55735603

C. Te

1810

5'0"

# 610"

Core No. 7
Rec. 231

L6, 37, 19, S0, L5/ L6, 25, 23, 33, 30/ 25, 10, 12, 22, 23/
28, 25, 28, 26, 22/ 12, 12, 22

ILimestone, brownish-gray, microcrystalline, hard, dense; occa-
sional 1 inch streak of light gray, fine crystalline, porous
dolomite bleeding oil, otherwvise no show,

Dolomite, light gray, earthy, very bentonitic; nvmsrous irregular
thin bleck, calcareous shale partings; entira unit looks wet,
very sligntly porous, questlianably permeablse. Wo Show..

Anhydrite, light gray, very fine crystalline, msdium soft; frag-
mental with soma earthy dolamite pariings.

Tdmastone, light brevmish-gray, fine crystalline, medium hard,
dense; nuimercus uagdli uwhidte veninlets of selenite; numerocus papsr-
thin black shals partings having slickenside appearance.

Limsstone, light gray, earthy, slightly dolomdtic, slightly
bentonitie, very slipghtly porous, questionably permazble; occa.
sional thin irregular black, carbonaceme shale pariings. No Show,

Iimssione, brewnish-yray, fine crystalline, hard, densoj occa-
psilonal black siylolite; cccasional short, fa'lrly tight, vertical
fracture with occasional swall vug elong fracture bleeding oil;
othsruiss no shov,

Limsatone, light girav, ssmoe as above 296" unit; no show.

Ao e e ev s W e YTE @y ar am e SE ee  ae

Core No. 8
Rec. 29°¢

120, L1, 39, 29, 17/ 23, <0, 27, 23, 19/ 20, 22, 21, 21, 21,/ 21,
22, 21, 19, 16/ 2L, 20, 2L, 31 25/ 21, 30, 22, 33, 31,/

Dolomite and anhydirite; light gray, earthy dolomite emd light
gray, fine crystzlline enhydrite, very highly contorted; numerous
1" to 2% anpguler fragments of light gray anhydrite surrounded by
earthy dolomite; dolomite lovks wet. No Show,

Mhydrite, light gray, fino crystallins; soft, wxy, occasional
paper-thin, calcareons ghale pariing. No Shou,

Timsstone, darl: browrish-gray, anorphous; dense, oxcept for
numzious short, tighv, lrregular fractures; goed oil odor and
bright, uneven millky white flnorescence along fricture planes;
good 0il stain along fracture planes.

Nots: # = Mnalyzed by-Chemi.cal & Geological Labj full diamocter.

Page 7




CORE DESCRIPTIONS

Core No. 9

5715-5750 Rec. 35!

c. T. 20, 25, 23, 26, 1/ 19, 19, 13, 10, 11/ 11, 18, 26, 25, S0/ 23,
2, 23, 23, 22/ 23, 20, 18, 19, 19/ 28, 22, 21, 23, 22/ 2L, 22,
22, 20, 20/

310" Anhydrite, medium gray, fins crystalline; numerous paper-thin
shale partings. WMo Show.

# 296" Limestone, darlk byrownish-gray, amorphcus to micrecrystalline
with thin streak of pussudo-oolitlic ncar center of unit, fair
vuggay porosity and psrmeabllity, spoity, dull golden~yellow
fluorescence; fudr oil odor; some free oll bleeding from an
occagional pin-piciat wvug,

# 200 Limestone, dark brownish-gray, mlcrocrystalline, fadrly dense,
wi.th occasional short, tight frecture; feir oil odor and spotty
goldan.yellow fluorsscence; no show in mass of unit.

# Lo Limestone, brouwrish-gray, fine to medium crystellins, fair inter-
crystulline porosity and permoeability; fair oil odor and fairly
even dull, golden yellow fluorescenco.

9u6M Auhydrite, light gray, fine crystalline; numarous irregnlar
papei~-thin calezreous shale partings., No Show.

# 1O Limestone, darl browmish-gray, microcrystalline, fairly dense
except for oscaeslonal short, tight, vertical fracture and occa~
sicnal small pim-point vugs very slight oll odors occasional
spot of dull yollow fluorescernce in mass of unit with fairly
even, &ull golden-yellou fluorescence along fracture planss.

# Lo Limestone, brourdsh.gray, micrcerystalline, very slight inter
crystzlline porcsity, questionsble permeability; feirly numerous
erall bioun calcite crystals; falnt cil odor on fresh breaks
spotty, dull golden-yellow fluorescence; entire unit looks wet.

# IQM Limsstons, Lrownish-giay, amorphous to microcrystalline, wuith
occaslaiol thin 2Y styeak of fine crystallinasj dense, with occa-
slonal 2" stycok having very slight porosity and questionable
pormsebilitys fuint o0il odor snd spotty dull goldea-yellow
fluorsscance; entlra vnit looks wat,

Note: % Analyzad by Chemicsl & Qeological Labs both full diameter and
conventi aaal mathods)

- WD D W e W W e A W s W Er S e

Core No. 1_(_)

5350=5901. Rac. 51!

C. T. 35, 31,30, 25, 23/ 20, 21, 23, 20, 22/ 20, 20, 22, 19, 18/
20, 18, 21, 19, 18/ 19, 19, 19, 19, 19/ 18, 18, 19, 20, 19/
18, 16, 16, 9, 10/ 9, 9, 10, 10, 10/ 12, 19, 13, 21, 26/ 26,
28, 25, 25, 25/ 30

Page 8




CORE DESCRIPTICHS

Core No. 10 centinueds

5850=5501

Giov

8.0"

RXOL
0160
1"
pAYOL
3v0"
120"
AT oL
o6

016"

Al

& M

#1009

Rec. 51!

Dolomite, dark brownish-greay, microcrystalline, very hard, dense;
single thin light gray stringer of fine crystalline anhydrite
at top. No Shou.

Limestone, brounish-gray, micro to fire crystalline, medium hard,
dense, except for cccagdonul thin tight hairlime vertical fracture
cenented vith salenite; very faint oll odor slong soms fracture
planes; oven, dull, golden«yollow fluoreacence along some fracture
planes,

Dolomits, dark browmish-gray, microcrystalline, hard, dense; very
slightly pyritic. WO Show.

Dolamite and anhydrite, light gray, dolomdtz, and dark gray anhy-
drite; fine crystalline dolmsite and fine crystalline anhydrite.

. Dolaaite, dark gray to black, amorphous, hard, dense, very slightly

pyritic. No Shou,

Anhydrite, brounish-gray, fine tc medium crystalline, medium hard.
No Show. '

Limsstone, brownlsh-gray, fine crystzllins, medium hard, denss,
very pyritic. WO Shou.

Dolemite, light browmish-groy, emarphous to microcrystalline,
very hard, dense. No Show.

Linegtona, brownish-gray, fins to medium crystalline, msdium hard,
dense, very ndcaceous and pyvitic. Ho Show,

Limestone, light and dark brownish-gray bands, medium soft, very
slight porosity, questionable permesbility, fins crystalline,
urit looks wet. Wo Show,

Dolomite, 1ight gray, amerphous, denss. No Shoui,

Limestone, browish-gray, fine crystalline, medium hard, densej
occasionel. well-duveloped tight vertical fracture comanted with
selenite, WNo Show,

Limestane, durk brownlsh-gruy, fine crystalline, medlum hard,

donse, excepl for single well developsd vertical fracture with

fair oil cdar and even bright greenish fluorescence along fracturs
planess numerous black stylolitic partdngs. Ho Show in mags of
unite

Limestone, durk brownishegriy, finec crystalline, very slight porosity
questiamable psnagability; iair ¢il odor on fresh break, sven dnll,
goldean-yollow fluoyescenca; nunerous well developed tight vertical
fractures throughcut, with goed oil odor &nd flucrescence along
fracture planes, :

Page 9




CORE DESCRIPTIWNS

Core No. 10 continued:

5850-5901 Rec. 51!

# 10" Limestone, brownish-gray, fine crystalline, hard, dense, except
for single fairly wull developed vertical fracture running
length of unit; faint oil odor and fair even dull ysllow fluor-
escence along fracture planes. No Shoaw in mass of unit,

Son Limostone, dark brounish-gray, fine crystalline, medium hard,
densa, no fracturing and no show.

M 3167 Limestone, darl: brownish-gray, fine crystallins, medium hard,
denge, except for several falrity well devdloped vertical fractures;
good oil odor and even milky green fluarescencs along fracture
planes; all show eloag fracture planes.

Note: # - Analyzed by Chemicel & Geolcz. Lab; conventional method.
#t = Analyzed by Chemical & Geolog. Labj full diamater (Porosity &
Permeabi lity only)

_(_:_gre No. 11
5901-5911 (5911° = 5916' SIM) - Rec. 8¢

c. T. 24, 22, 17, 26, 23/ 25, 30, 27, 25, 35/

7960 Limestone, bromish=gray, medium crystelline, hard, denss, except
for gseveral well devaloped epon vertical fractares ulth fracture
planes covered with 1/8 to 1/L" selenite crystals; fair oil
odor and fairly even greenish-yellcw {luarescence along fracture
planss; well developsd iractures seem to have besn weshed by
mud; nmunsrous short; hairline fractares with good oil odor and
grecnighayellcw flucrescence alay fracture planes.

IR Limestone, as above, axcept for absence of any Iracturing,
No Show,

) Core No.,_E
5916‘5926 - RGCQ 11'

c. . 22, 22, 25, 23, 2l/ 23, 25, 2L, 22, 27/

® 115v Limsstone, brewnlsh-grey, fine crystallins, medium hard, dense,
' very slightly pyritic, single black stylolitic pariding, very
slightly fossiliferous; faint sulplmrous odor on fresh brealk,
No Show,

% 9140 Iimestone, dark bromish-gray, fine crystallins, with numwrons
coarsge broun cryslals of ealcite; densge, except for saveral
very tight, incipient vortical racturesy occasianl black
stylolitic parting, very slightly pyritic, sligatly fossilifercus;
faint oil edar and even, fuirly bright, ndlky flnorescence along
fracture planesy all shou aloag tight fractures; faint sulphurous
odor on fresh break, .
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CORE DESCRIPTICHS

Core No. 13
5926-5937 Rec. 12!

c. T. 35, 3, 25, 30, 29/ 23, 27, 27, 26, 25/ 26

gron Limestone, brownish-gray, fine to medium crystalline, with numerocus
snall brown crystals of calcite, very fossilifercais; very hard
and dense, except for single chort (3") fracture about 3 feet
from top of uinit; some fres o0il bleeding from this fracture;
good o0il odar &nd bright milky fluorsscence along fracture plane;
otheruise entire unit is hard and densa,

66" Limestone, dark gray to black, micro to fine crystalline; very
kard, dense; very fossiliferocus with scms pyritized spirifers.
Ko Shois, A

NST #1, 301h-3025, wdth HOWCO formation packer set at 301li; tool open at
63151 PH; open for 30 minutes with strong blow of air throughout
test; tcol closed at 7:21 Pd; shut-in for 15 minutes. Recovered:
925" fresh water with no shous of o0il or gas, chlorides 600 ppni.
IBHFP: 65/ FBiFY: L25# SIBHP: 11LO# Hydro: 1610#.

DST #2, 500L4-5008.50?, vith Johnstoa Tool and straddle packsrs, 1/2" bottom
choke, no watser cushion; tool open at 1125 PM, L4-~B8-53, for 1 hcur;
no shut-in (not eacugh space hetusan packers for prassure bomb);
tool open with strcag blow which decreased to wsak blow at end of
test. Recovered: 1860° clear salt wuter with trace of oil in tep
stand only. Bottom packer failed to effect a complete shut-off,
Pressure bomb shouad a gradnal dsecreass in pressurc.

DST #3, Y592-5603, wlth Johnston Tool, 1/2" bottom choke, no water cushion;
tool openr at S:h6 Fil, Li-15-53, for 168 minutes; too). closed for 20
minutes. Tool opan with good blow, which increased to strong blow
in 10 minutes. Gas to surface in 159 winutes; salt watsr to sur-
face, with slight trace of oil, in 168 minutes. Bottom 90 feet
blsck sulphur water-cut mud. IBHFP: 225§ FBHFP: 277S# BHSIP: 29504
Hydro: 3275,

DST #L, 5901-5916, with Hulliburton Teol, 5/8" bottom choke, no water cushion;
tool open at 2:32 FH, 1=20-53, for 135 minutes; tool closed for 20
ninutes, Tool open with good blow which incrsased to strong blow
in 10 minutes. Recovered: 2433' total fluid; 11L47° clean odl,

12869 0il and gus cut rmd with free oil., Notas Bottom 248° had more
free oil than gas ecut rmmd, no shcw of water. IBHFP: 60§ FBHFP: 930#
BHSIP: 9884 Hydro: 3380%.
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CORE ANALYSIS

REPORTS
Well No. East Poplar Unit #22 Date March 30, 1953 lab. No. 33
Formation Muddy Sand Depths 29943025
Sample{ Depth | Effective | Permeability | Saturations
No. | Feet i Porosity ! Millidarcies ! % Pore Space
! ' %PoreSpaceg Horizontal Vertical: Resid. 0il Total
! | i ! Water
] [ ] ] ]
Core No. 2
1 2994.0-2995 1L.9 0.01 2.1 70.5
2 96,0-96.0 9.7 0.03 S.h 8L4.5
3 96.0-97.0 20.9 0.2L4 ' Tr. 55.5
N 97,0-98.,0 19.2 1.0 Tr. 38.0
5 98,0-98.5 19,2 0.09 Tr. 58.9
Missing98.5-3002.0 Not received for anslysis.
6 3002.0-03.0 13.7 0.07 Tr. 70.8
7 03.0-04.0 18.8 0.05 Tr. Sl.1
8 0k4.0-05.0 11.6 0.01 Tr. 71.6
Missing 05.0-11.5 Not received for analysis.
9 11,5-12,0 23.0 7.5 0.0 40.9
Core No. 3
10 3012,0-13.0 24 .2 23.0 Tr. 51.7
11 13,0-14.0 2Lh.6 26 0.0 62.2
12 14.0-15.0 26 L7 0.0 L9.6
13 15.0-16,0 23.5 10 0.0 59.6
1l 16.0-17.0 25.6 19 0.0 56.6
15 17.0-18.0 23.5 18 Tr. L6.0
16 18.0-19.0 23.8 1L Tr. L.l
17  19.0-20,0 23.4 13 Tr. L3.2
18 20,0-21,0 2503 60 0.0 39.9
19 21.0-22.0 25.3 27 0.0 36.14
20 22.0-23,0 25.3 20 0.0 40.3
21 - 23,0-244.0 25.0 28 0.0 42,0
.22 24.0-25.0 2L.9 30 0.G 38.6
Core No, 6 Formation Heath Sd. Dspths  5006=-5015
23  5006-07 14.8 123 13.2 27.7
2k 07-08 13.h 1b) 10.2 0.3
25 08-09 12.2 110 16.0 L7.5
26 - 09-10 13.8 80 0.7 65.2
27 10-103 1b.9 53 0.0 71.1
28 105-11 10.6 3.5 0,0 7h4.5
29 11-12 10.5 12 0.0 69.5
30 12-13 2.h 0.06 0.0 95.8
31 13-1l 8.6 11, 0.0 69,8
32 1L=15 7.8 3.5 0.0 56.4
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CORE ANALYSIS REPORTS

Date  April 21, 1953 Formation Madison: B-1l, B-2, Depths 5718-
C Zoneas
TTTTTTTTYTTTTTT T VT o
{
Samplei Depth | Effective | Permeability |  Saturations
No, | Feet { Porosity | Millidarcies | % Pore Space
] 5 %PoreSpaceE Horizontal Vertical! Resid.0il Total Water
.................................................... den o = o o O -
"B-1" Zone
33 5718-5719 8.4 0.L6 17.9 52.4
3L 19-20 18.2 2.5 L.l 57.7
35 20-21. 9.3 1.9 6.5 L3.0
36 21-22 0.8 0.07 00.0 12,5
37 22.23 9l 0.45 9.9 35.2
38 23-2L 13.0 2.8 11.5 32.3
39 2h-2% 10.1 0.53 3.9 67.3
Lo 25-26.5 10.9 0.54 13.8 35.8
nB.2% Zone .
i 5736-37 L7 0,03 19.1 78.7
L2 37-38 6.0 0.36 3.3 75.0
L3 38-39 19.0 h.2 9.5 57.8
Ly 3940 13.2 1.2 2.3 7h.2
LS LO=L1 9.2 0.2h 1.1 6hL,1
L6 L1-L2 8.9 0.21 0.0 L9.l
L7 L2-43 L.5 0.57 0.0 95.6
L8 L3-LhL 8.2 0.19 Tr. 59.8
h9 M”hs 708 0066 Tro 89.7
co LS-L6 9.7 0.90 2.1 74.2
51 hé"h'z 110 3 On 59 Tro 61 3 9
52 L7-L8 7.8 0.26 1.3 kh.9
53 h8'='h9 1105 hog htB 32.2
sh 4950 14,0 2,0 2.9 52.1
nGn Zono '
55 5882-83 . 3.6 <0,01 11.7 5.8
56 83-8) 10,5 0.01 22,6 26.3
57 8L-85 12.1 0,05 L0.5 L2.5
58 85-86 16.8 0.12 30.8 34.8
59 86-87 13.3 0.08 20.5 L9.9
60 87-88 9L 0.09 L8.7 L7.9
61 88.-89 10.8 0.06 11,5 70.4
63 90-91 13.8 0.2l 22.4 25.5
6h 91‘92 1009 ()008 2’-‘.1 38 09
65 92-93 8.6 0,03 17.0 55.1
66 939l 0.6 =0.01 Tr. 62.9
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FULL DIAMETER CORESTUDY Formation Madisonj "A" Zone Depths 5596-5602 Date

April 17, 1953

Sample
No.

QAW g WURL L

1S 0 63

b p=d
~JChUnE;ana

Representative E}ﬁdpoint of iFootage

Of Feet | Sampla

-

Permeability EEDfactivei Deneity
Radiel Vertical |Porosity Bulk Matrix
[ ]

i
! Saturation
{ #PoreSpace

[}
i
‘Resid. 0l Water
t

e—--—---

Core No. 8 (5573«5603) (5596-5602) Test Section

5596-5597 1 F.jlo Test 20 2.3 2.63 2.69 Tr. 26.1

£597-5598 1 5000 - 80 5.0 2,59 2.73 7r. 18.0

£598-5599 1 5000 - 105 7.3 c.h9  2.67 8.2 26.0

5599-5500 1 1.02 1.5 3.1 2.63 2.72 Tr. 6.5

5600-5501 1 378 12 3.9 2.62  2.72 0 10.3

5501"5602 1 0925 106 30’-1 2066 2075 O 1198

Formation Madison: "C" Zons Depths 6591525526 Dete April 23, 1953

Ccre ¥o. 12 5916-5926 Rec, 11 feet ,

5615.0-5916.0 1.0 =0.01 =0.01 2.1  2.89 2.7k 9.5 50.9
16.0-17.0 1.0 N.Tox 0.38 1.1 2,68 2.71 Tro 0.0
17,0=18,0 1.0 =G.01 -0.01 1.2 2,68 2.71 Tr. 14.2
18.,0-19.0 1.0 -0.01 5000 £ 2.1 2,68 2.7k Tr. 0.0
19.0=20.0 1.0 5000 £ 5000 £ 3.5 2,66 2.75 0.0 6.9
20,0=21,0 1.0 2.b 70.03 2.6 2.66 2.73 Tre 13,8
21,0=22,0 1.0 C.02 0,01 1.5 2,67 2.71 0.0 1.3
22,0-23.0 1.0 “0.01 -0.01 2.6 2.68 2.75 Tr. 743
23,0=2L.0C 1.0 0.09 =0.01 2.7 2.68 2.75 Tr. 1.1
2)400"25.0 1.0 -0.01 5000 f: 3.1 2065 2.73 0.0 10.6
2500‘32600 100 "Onol "Dool 1.1 2.68 2.71 0.0 7.3

# - Ho test - Fractured in operation.
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Total Depth: 5937° Driller equals S940' casing measurenents equals 59,2¢
Schlumberger equals 591,09 Lane-Wells. PBTD: 5930' Driller
equals 5930¢ Lene-Wells.,

Ran 192 joints (5929.30') 54", 15.50#, J-55, 8 rd. thd. German and American’
casing; landed 11.70' below HKB; Larkin float shoe at 5941 and 5908.02; 3
Larkin latch~on centralizers at 5700, S840 end 5929; one hundred feet (100!)
of HOWCO scratchers at:

5706 to 5726

5733 to 57h3

5752 to 5772

5877 to 5892

5898 to 5908

5912 to 5927

5929 to 5939 -
Cemsntad cesing with 250 sacks of Pozmix aznd Ydeal cement, wixed with 2% gel.
Bumped plug with 12004; reléased pressurs and held okay., Plug dowm at 9:30
P.Me, L~22-53, Pipe rotated fraely throughcut job.

Tested 53" casing with 1000# for 30 mimutes; hold ckay. Top of cement at

£879' lane-Wells; float collar at 5906 feet. Drilled to 5930 feet (TD Driller).
jonditioned mud to 10.L#'. Ren Gamee Mmy-Neutron snd Collar Log, (TD 5930°¢
Lane-Wells).

Yerforated intervul, 5908-.5918, with four jet shots per foot. (Lane-Wells
measurements).

Ran 190 joints (5885.78°) of 2 3/8" EUE, L.7¢%/, J-55, 8 rd. thd. R=2 Youngs-
town tubing with 3.78 feei perforated mipple bull plugged on bottom; landed
10,20 fest bLelow RKB. Tubing spaced as follous:

ILanded below HBeeeesosoovesseal(.,207

Top Joint tubingeeesev:ceeeeeea3loll!

189 jOintﬂ tubing..o........58511.59'

Perforatad nipple bull

plugg&d..l."ll'll.'.‘.0.'.... 3.78‘

Bottom of tubifngeeceeccesseso5899.781

Digplaced mud with water, and water with oilj wsll would not flow. Syabbed
displacement oi) douwn to 3000 feet. Swabbed 130 barrels of oil into test
tank, (Sh barrels displaced oil, 76 tarrels from formaticn), fluid level
while swabbing remaincd at 3000 fest; swabbed only clean oil.,

Acidizsd "C" Zone from $908--5918 with 1600 gallons of reguler acid; formation
trcke at 29004. Displaced U barrels per mirmte at 23004, Displaced acid
wvith oil. Over-flushed 225 gallons cf oil, final pressure was 1300#. Flowed
new cle&n oil to surface in 25 minutes., Cleaned to pits for 80 minutes, (did
not get any free acid buck). CSIP: $25# TSIP: 9504

Turned into tanks &t 11:30 L.if., 4-27-53.
Raleased rig at 12:00 0*Clock noon, L~27-53.

Page 1>




COMPLETION DATA contimued:

SUIMARY OF COMPLETION DATA

Casing: Ran 192 joints (5929.30') of S4"
casing; landed 11.70' below RKB.

Tubing: Ran 150 joints (5885.78) of 2 3/8"
EUE tubing with 3.78° perforated
nipple bull plugged on bottom;
landed 10,20' below iKB,- Bottiom
of tubing at 5899.78¢.

Perforationa: Perforated interval, $908-5918,
w/h jet sop.f. (Lone-Wells measure-
mants).

Acld
Treataent:  Acidized "C!" Zone /1000 gall.ous
ot Lowsll, regular 15% acid.

o of
Complelion: Single producer: "C" Zone £lovs
. through tubing.

PRSI . - —— —
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C Zone
(‘Tabing)

C Zone

P e eam me wm s e ew e

16/61"

INITIAL, PROMICTION TESTS
(5908 to 5918')

v h Suhatasiahay | bttt [ Sabauthetiatntir ettt )

¥p ! SIP) BS&W ) Pluid | Water| 011 !
.............................. L SRR SO SV S}
275# L0 132.69 5.31 127.38

475# 835¢ 1h.0 210,95 29.53 181.42

(Tubing)

B Zone
Casing)

Closed

12/€4"
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Total Mud tdditives Ussd: "Aquagel, 169 sacks; Barafos, 2 sacksj
Lime, I sacks; Baroid, 28 sacksj Caustic

Soda, 32 cansj Driscose, 11 sacks; Tannex,
89 sacks.

Mud Cost: $2567.85
Drayage Cost: $ 97.00

Total Cost: $266L4.85

Drilled surface hole to 2 depth of 1029' with water. Ran and set 2l
joints of 9 5/8% surface casing at 1017! without difficulty, Drilled cut
from uwnder surface wlth water and ussed natlve uwd with smnll additions of
Aquagel while coring and drilling to J000 feet. Began canverting to "red"
rmud with regular additians of Ceastic Soda and Tannsx at 1,000 feet., This
md program was followed to & total depth of 5942 feet with emall additions
of Lime and Driecose used for watay loss control.

Ran 192 joints of 53" casing and set at 591" without difficulty. No
umisual mud problems occurred while drilling this well.

Mad charecteristiocs whils drllling follou:

Depth Welght Viscosity Water loas PH

1740 9.0{#/gal. 32 sec. . S0 cc. 10,5
3020 10.L5%/gal. L6 sec. 9 cc. 8.0
371% 10.80#/gal.. 4O sec. 7.6 cc. 7.0
3940 10,104/ gul. 1O sec. 7.0 cc. 8.5
L8} 10.20#/gal. 4O ssc. 8.0 cc. 10.5
W770 10.154/gal. L9 sac. 11.6 cc. 11.5
L961. 10.54/gal.. 48 sec. 12.6 cc. 10.5
5065 10.5#/gal. L8 sec. 11.8 cc. 10.0
5303. 10.75#/ gal. LS sec. 13.0 cec. 10.5
5509 10.7#/gal. L5 sec. 11.0 ce. 10.5
56140 10.7#/gal. L6 ssc. 10.0 ce. 11.0
5835 10.3#/gal. 19 sec. 16.5 cc. 11.0
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200..2060

2060
2060--2320

23202110

2410

2h10=2170

2h70-2180

*180-2530

25302570

2570-263%

2635..2680

2680-2720

©720-27085%

2785
2785-2800

.

Shale, dark gray, medium soft, firm, slightliy pyritic; some soft
vhite sandy challk.

Sanmple Top: Nlobrara.

Shale, browaish~gray, medium hard, firm, very calcareocus; num-
erous small light beown to tan calzarems specks; some fira,
mediem giray shale; somo dirty vhit: sandy, chzally limestone,

Shkale, light gray, medium hard, firmm, splintery; trace of pyrite;
some dark gray, calcareocus shale uith numerous small tan spscks.

Sample Top: Greeizhoirn,

Shale, dark gray, wzdium soft, firmy eaune mediun gray, firm,
célcareous shale with feldrly nwasrsus small tan to light brown,
calearsmuns gpacksy trace of white, waxy bentonite; occasional
aragonite prian,

Shale, as above, wilh trace of fins grained, light gray, porous
sendstone,

Shale, medium giay, soft, fliw; sciwe wedlum hard, dark gray,
calecerecoug shale; trace of arapoaltes some nedium to llght giey
speckled shalae,

Shale, ligidt groendsh-gray, mediaan soft; sone modium gray, mediam
hard; calcareoas chale with numercus small tan and white specke;
trace of dirty white bentumite; trace of arugonlto.

Shals, as ubova, wlth escma light gray, sof't, sandy shale; trace
of aragoniiz prisms.

Skale, dark griy, madiws sofi, fira, glightly calcareous; trace
of fine to mzdium grained, light gray, porous sandstone; trace
of pyrite; trace of aragonite prisis.

Shale, darll gray, wsdium hard, fiiam, slightly calcareous; sons
light groy, fiprm, gplintery . nonwicalcarecus shalej tirace of
whkite bentomits,

Shale, light geoy, msdium herd, fiow, splintery; come dark gray
celcareous shale,

Semple Top: Upper Maddy.
Siltstone, ligut gray, medium soft, porous and permsable; some

light groy. splintery shele; traca of whlte bentonite; trace
of aragonite.
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SAMPLE DiESCATTON

2300-29110

29140.-2960

2960-2975
2975

2982-2991,
29943020
3020-3025

39253050

3250=3190
3190-3235

3235
3235-3240

321,0-3305

3305-3450
3450-3530

3530-3550

3550-3590

3590-3610
3510-3639

3530-366G

- ———— -— -

Shale, dark grey, medium hurd, firs, nos-calcarsous; some llght
gray siltstone; trace of light gray, splintery shale; tracs
of whiite beatonite; traco of light gray, fins grained sandstone,

Siltstone, light gray, soft, porous and permeable; som2 dark gray
nediwa hard, firm, non-calcarscus shale; trace c¢f whits bentonite.

Mo pamples,

Depth corrections 2975 equals 2982 SLH.
Core tio. 1, reccveyred 12 foot.

Core e, 2, recovered 18 feet.

Core lio. 3, recovered 134 feet.

Sandstone, Wght grey, fine graiced, wvell sorted, rcunded, very
porcas and permcable; soas light a+d dark grey, flrm shale,
Shale, dark grey to blacl, firm, filssile.

Shale, dark gray, firm, clunky; trsce of light gray, eplintery
shals,
Sample Top: Daketa Silt.

Shale, dark grey to blacl, fivm, splightly aplintery; save light
gray, coarse silostone,

Sandstong, Mgkt gray, vary fine grained, subrounded to rounded,

vell sorted, foirly well cemeantsd, falr to goaud porosity and
perieabllity; soume cark ey, firm, non-calearecus shale.

Shale, dark grey to black, medlum Lard, firmj swme light gray,
fine to mediunm grainad, porcuz szundstone; tiace of pyrite.

Shale, as above,
grajnxl, porous

With trace of light gray, fine to mechum
sardstons; troce of pyrite.

Sandsgtone, light grey, fine grained, roundad to subrounded,
well sorted, sllghtly poroue and permeavle; scems dark gray
to black, splintary ehaloe.

Shnle, dark grey to black, splinterv; traca of fine grained,
light pgr&gy sendstone.

Shzle, as aboue, wilth sone light groy, fina gralned samistone.

Sendsione, Mpht pgrey, medlum gradoed, well sorted, subrounded,
porour and pormeable; sour durk griy to black, splintery shrele.

Shele, dark gray we blacl, medium hard,
of light giray, fine zgrailned smudstoene.

firn, splintery; tyace

R ]
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SAMPLE DESCIU PTTION:

3660
36603690
3690-37L5

37),5.-3800
380103985

3985
3985-L030

4030-0L110

1130-1175
1175-4200

1200-1,260
L260-4282

L275-4335

335
L3355.4365

1365-1415

Ll1s

Sampls Teps Swift.

Sandstere, light gray, fine grained, well cemanted, well sorted,
rounded grains, glauconitic, very tipht, calcarsons; some dark
gray, splintery shale,

Sandstene, dirty gray, very fine grained,; woll cemented, calcare
eous, glauconitlc, slightly micaceous,

Shale, dark gray. medium hard, firm, splintery, calcaroouns; sonz
light to medium gray, fine grairned, calcareous and glsuconitic
sandstone,

Shale, dark jpay and light gray, firm, splintery, slightly cal-
careous, filssile; trace of light gray, fine greined, gluuconitic
sandstone.

Sample Top: Riexrdon.

Sandstwne, light pray, fine grainsd, wall sorted, rounded, well
cemented, caicarosous, very slightly porous, questionably permeable.

Shale, light gray end durk geray, medium firm, splintery; soma
mediawm soft, browish-gray shale, with nurerous small pyrite
nodules; Wweaca of firn red shale.

Shale. light gresnish-gray, firm, splintery; soms brownish-gray
soft, chunky shale; trace of dark brownish-red sicle.

Shale, brownish-gray, msdium soft, diightly pyritic, slightly
sandys; some fiwna, light gresaish-gray, spiintery shale.

Shale, iight gray to graenish-gray, fima, slightly calcaireous,
splivtery: sote <k gray, chunky ahals; trace 01 light brounish
gray, fine crystillins, denss liresione.

Snale, es above, with some browm, f£ine crysteiline, dense Jims-
stone; ccae very soit, browa, pocous limestone wiith good staing
good bripght goldme-yaillou filnorescon:e,

Shale, light to wediwn groy, wmediwm sef't, slightly pyriticé; some
danss, browm amorphcus limestons.

Samplae Tops Pipeir Shale,

Shale, dark red, saft, very silty; soms splintery greenish-gray,
slightly calcarcmse shale; trace of sof ¢ vhite anhydrite.

Shale, light gray, wadium bkard, firm, slightly calcaracus; soms

rod, silty shaly; trace of dmse broun and fire crystalline gray
Yimestens,

Sample Top: Pipe: Liuwestone,
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CAMPLE DESCRIPTION

11 5=LY50
LLS0-LLES

LL65S
1L65=L5L0

1i5L0=Li550

115501570

L570-U585

L585-1,596
L596=Li625
L625-L630
L630

1630-0610

L610-L650

L650-44670

L670-4730

14730-L750

Iimestone, dark brown, amorphous to very fine crystalline, densa;
some light greenish-gray, slightly calcareous, uplintery shale;
trace of pyrite.

Limestone, lipht gray, very fine crystalline, medium soft, very
sendy, appraiching a calcareous sendstone; rumer-oas rounded, well
sorted quartz grains imbedded in a fine crystalline limestone.
Sample Top: Uypsum Springs.

Shale, greenish-gray, fim, splintery, very slightly calcareous;
trace of mediuwm fina, red sandy shule.

Shale, greenlsh.gray, as above, with scuws gray granuler limestone;
trace of soft, uhite anhydrite; tiice of dayrk red silty shale,.

Limsstona, dark gray and broun, amorphwus to fine crystalline,
hard, denge; some eoft, light gray gypsam; esome durk gray,
splintery shale; trace of red silty shsale.

Shale, madium gray, firm, splintery, medium hard; trece of dark
red, silty chaleg,

Iimestone, lignt grerny, fine crystalline, soft; numsrous emall
crystals of cleur calcite; some dark gray, splintery ehale;
trace of wnite anhyirite,

Shale, greenish-gray, splintery, diightly cslcarecus, slightly
pyritics trace of light gray, soi't crystalline Yimestme; trace
of raddish-brewn shaleo

Limestons, tan to light brounishegruy, soft, slightly parous,
questionable permezble; rumeirous small clear crystals of calcite,
emerpheus to microerystsaliine.

Sample Topt Spearfish,
Shale, red, very soft, silty; soms soft, white unhydrite.

Sendstone, red, very fine grained, medium herd, slightly porous,
quasti onable permscble; some giay @wad groen shale; trace of
whito enhydrite.

Shale, greenish-gray and grew, modium firm, spiintery, vary .
slightly calcaxcong.

Sandstone, red, very fine grained, very slightly porous, question-
avly parmeable, well sortsd, rounded grains; scre medivm gray
splintery, slightly calcarsous shols; trace of nedium gray,
amarphous limestone,

Shale, wedium gray, {irm, slightly calcareous, slightly pyritics
some red,fine grained sandstone; trace of light gray, madium
crystalline, denso iimestone,
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SAMPLE DESCHIPTION

Li750
L750=4770

L770-}4780

1780-4790

1790-14800

1,800-4810

14810-4830

1930-L6L0

1,640=1,875

L875-1,910

14910
141910-:1930

4930-1960
11950-1990

14950-5003

5010 3-5006

Sample Top: Amsden.

Dolcmite, pink, mdcro to fine crystclline, msdium soft, denses
goma medlum gray, siightly calcareows, splintery shale; trace
of red, fine grained sandstone.

Shale, medium gray, slightly calcareous, splintery; trace of
pink crystalline dolomite; trace of red, fine grzined sandsteone.

Dolomite, pink, fine crystalline, soft, -dense; scme gray,
splintery shale; trace of soft vwinite anhydrite.

Limestone, light gray, fine to medium crystalline, wmedium hard,
very slightly porous, qaestionably psruwesblie; some broun, denge
limestona; some pink crystalline doiomite; trace of soft, white
aghydrite,

Shale, medium gray, splintery, slightly calcareous; some light
Zray, waedium crystelline Limestone; trace of dence brown micro-
crystalline limestone; trace of whites anhydrite.

lim@stone, light gray, medium crystalline, very slightly porous,
questionably peameable; some pink, 1ine crystalline dolowites
soms rad, green, gray and purple waxy shale.

3hale, medium gray, eplintsry, slightly calcareouss some green,
red and purples wexy shale; socae light gray, mediuvm crystalline
Limestone.

Limaestone, biovmish-gray, micro to fine crystalline, dense,
sldghtly fosslilifercus; some red, gray, gresn waxy shale; trace
of soft white anliydrite,

shale, rad, greea, gray, parples wory, splinizry; scoms red and
zray variggated; trace of lrownlshegray, fine crystalliue,
fossilifercus limsstcnes

sample Top: Heath,

“hale, wedium gray, firm, slightly calcarsous; scme red and
grecn waxy shalej tracs of light gray, fine crystalline,
fTossiliferous limestouns.

Core No. h, recuvered 30 feet,
tora No, 5, recovered 21 feet,

“hale, light gray, firm, alightly eplintery, very slightly cal-
caracuss some dark reddish-brown, &ilty eiwmle; trace of raddish-
brow, coirga grained, angulsyr, argillacecus sandstone.

Sandstone, light gray, medium gréinsd, argular, wall sorted;
pood oil stain and fiuorescence; goad porosity and permsabllity;
some gray, splintery, slightly calcaracus shale; trace of dark
red, silty shals.
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SEMPLE DESCEIPTIGH

5006-5021
5(121.5025%

502525030
50305040

50L0=5060

5050 ¢
5C60+509C

5090“5100

$100-5110

5110-5120

5120-5145

5145-51.50
$150-5160

5160--5180

5180=5185

$18%-5215

S D o A SEAIUSY A0 Mign s B § ) USSP SRS M MAAd U PSSt Tt e il S P 78 B § WSO

Core No. 6, recaverszd 13% feot.

Shale, mediwm geay, i'iwvm, vary slipghtly silty; same red, sility
shale; traco of fine to nedium grained, angular porouy. sandstonos,

Shele, red-browy, medium hard, firm, slightly silty, micaceous.

Shale, light gray, medium firm, slipgntly ailiy; toms rad to browa,
silty shale; traco of pink, fine crystalline dolumite; trace of
bram, microcrystalline limestone.

Shale, asg abovo, with sems light gray, fine to medium crystalline,
well cemented, angalar sardstona; trace of light brovnish-gray
microcrystullin? limestons,

Sample Top: Ottar.

Shale, light gy, firm, slightly micacecus, calcareous; somo
ved a1ty shale; trace of vivid gresn, waxy shale; trvace of
light gray, donagn, microcrystalline liwestone,

Limestons, light gray aud briwmish.;ray, medium sot't, micro-
to fing crystalling; some greenish-yray, calcarcoue shale,

chalae, wedium pouy, frm, calcecareoun; pone dark gray and browun-
ish-girsy, fino “o micro cryswalline, derse iimsstona; trace of
vivid graen-vaxy shale.

Limestone, light gray, microcrystaliing, dense, slightly fousil-
iterong; some durk brownish-gray, dmse, alcrocrystalline lime-
stone; some grevnish-gray aand graen shnlo.

Shele, groeordun.pray, {imn, calcarecus, slightly pyritic; soue
browinisa-grsy and lignt gray, dunse. microcrystalline limest e
sofe brownish-rid pilty shala; Lraco of green shale.

Shale, as aliove, wldl goms soft White wunhydrlte; trace of gray
tine crysitallinoe, dsuse linsstone.

Shale, lght gray, vedium fizm; sovs rod. eilty chale trace
of scft white wliydidte; trace of vivid grese shale.

(Amvatone, light pgra)y, wmarphaiy, dimsge; trace of soft white
mbpdrite; trace of red and piray shele; tracs of vivid green
shale,

Shale, red and pray, mediva iy, siightly splintery; soms
dense, gray, ansrphais o fine cryetalliue limsstone; trace
of wvivid green ulnle.

{im2stone, ligh' gray, £ine crystaliine, modivm hard, denseo
to vary slightly porouss scme browishered silty shalae; trace
of vivid grsem shaleo.
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1220.5225

(2255230

$230-.52£0

5250..525

4255-5265

152655300

53005350

5350=5360

1360

)300-- 335

sh05. 5150

5450=5470
7o

B v -

— 4 S—

Szmple Top: Kibbey Sandstons.
p op ¥4

Sandstone, light red, fine grained, subrosnded,
with gypsum.

tight, cemented

Shale, dark brounish-red, firm, silty; come light gray, dense,
microcrystalliae limestene.

Sendstoune, Lipgh® geay be wiite, moliwa crystelline, sub-angular,
goee porusiey '-:md penueablitity; good oil stadn and fluorsscence
onn scre gund greias; sove rad #ilty geele; trrace of light gray,
micrecerystalline liiestone,

Slale, red to bywawa, sllty;
sandztone,

some llght rad, fine grained, tight

Sundstone, ligat gray, w ediun gralned, sabrounded, good poroglty
and permeability; goocd il stein aad tluwwcenca; BoS red,
silty shale; tiuce of Light gray, tine crystalline limsstons.

Shale, davk reddisn-brow, silty, flra; sowa medinm grained,
red sandstons; trace of dght gray, fine crystalline limestone;
trace of pyrits; trace of pink, fine crysialllne doloumite.

Sandeotone , 1ligat rad to pink, finoe pgrainsd, mb-angnlar, pcorly
sorted, vary slightly paroas, questiombly permassble; well
cengizhad with soft, Ught gray to pink anbydirliay acme browmie
rad a1ty shals; trace of light gray, fino cwystalllne line-
stoneg and pink, flne crystalline dolomite.

Sepd atong, lizht e cl, e to median grainel, gabrounded, poorly
gorted, frosted grains, very slightly poroas, auestionably
pe:m::aniug poze reddlah-brom, slitby shaley vrace of gl
greendgh-gray, splinteiy shale.

Sendstone, very lipght rad to pink, very fine grainsd, siliy,
tights wsona plak snd white sof't anuydrite,

Sunpla Pope  Kibbsy Limastone.

Limestone, light gray, i'ine crystulline, medium sof 3 nueexrous
large, dark m o achiidons cf delomlie; tieaco of soft whi
aukydirite.

Shale, light greenishgray, splintsry, firm; sore red, silty
stielas; trace o red finn to madiuwe grained sindstonec.

Smdst.ene, med, very fine gralned, rouwrled, poorly sorted,
Pioghad groins, tighty some rad-brow, siliy shale; gomae
giresid clgray, splintery ehelley stans cod alligtone; tracs of

red, Pipe-msdinm grainel, powly sorted sandstone.
811 t.>-~3~ , &g, gyoft; swe grespisn-gray, uolintery shale,

Sarpin Topr Medisdn,

comre

——— {6 0. - rnrsen -_—
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SAMPLE DESCIL 1501

5470-5515

5515-5530

5530-5550

55£0--5573
5573-5603
5503-5615

5515-£627

5527-5635

5511555

5655-5665

5565-E67k

567L-5678

5678~5700

5700-5715

o it mie es o e s, -

Silistone, lighkt rad, soi™t; soma goft, white anhigdrite; trace
of denie, Fine erysialline, byrowmithwgray limastone,

Iimustone, light brownish-gray, five erystulline, dense, argil-
Liwcoonsy some scit, whits, fine crystalline anhydrite; trace
of 3lght gray, dense, ine crystalline dolomite.

liwestme, orovn, mlcrocrystalline, denee; some szofi, white, crye-
stalline anhydrite; traco of denss; light gray, amorphous dolomite.

Coire Noo T, reccvered 23 fect.
oz Hoo B, recovered 29 feet,

Timnstme, medium gray, ivicro to fina crystalline, hoard, denssg
some light gray, calecaraeos anbiyded te, slightly pyidtic; some
Yight gray, fire crystalline delomite; trace of red to brown,
siluy akale.

ILimestons, dnel brovaish.zyey, oolitic, medium soft; some gray,
fiug erystalline, dense Llmwestons; tirece of white, soft anhy-
deiitey brace pyrite.

Dolortane, Lght gray, fine crystelline, medium soft, very slightly
poroas, very caleuresns; soms xwsd to brown, ellty shale; some
gray ovlitic liasstones; Lrace of uwhite anhydrite,

Shaie, red, lbrowa, very silty, siichtly calcarecus; sous gray,
parous dolemitoy trace of goft, white anhydelite.

Anbgyrderite, white, soft, Zine crystilline; som3 light gray, fine
crystaliime dolcwite; scaz brownlsl-gray, siorphous limsstones
goma red sad Hyosn siliy shele.

Dolaalte, Yght geoay, fliys crystaliine, porous, medium sofi;
aome red Lo byown w31ty shale; trace of goft,; wiite anhydilte;
trace of brownd sh-gray, Jonse limeostone.

Anhyydeits, whlbe, coft, Tive cryslnlline; soms rod to Lirewn siliy
ghala; gowe 1iphl gray, povons dolomite; trace cf denso brownishe
grey limestone, '

Salbts amorphwus, ¢lear, very soft, very anhydritics; some eoft
whive aahydrita; trace of light grey dolomite and dense, bifowniash.-
gray, amorphwsn lincatona,

Mhydeite, wilte, fiee crystelline, soft, very saltys some gray
daelomite and brownmish-gray, éaorphous limestons.

Lisestoe, dexlr browd st.pray, anorphois, hard demseg soms lights
giay, anorphoin dolowlte; txece of mof't white anhydrite,

D T S — 3¢ S et Prapss cram -
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SAMPLE DESCRIPTION

5715=5750
57505765

5765-5773

5773~5790
5790=5800
5800-5850

58505901
5901-5911

591625926
5926-5937

Core Mo. 9, recovaeved 35 fset. -

Limestone, derl brownish-gray, smarphous, dense; trace of light
gray, sandy dcolomlte.

Dolomite, light gray, fine crystalline, porous, sandy; soms
browish-gray, amcrphous limestone; trace of scft, white anhydrite.

Linestone, davlk brownish-gray, fine crystalline, dense; some:light
gray, fine crystaliine dolomitie; trace of soft, white, fine
crystalline anlydrite,

Aafydrite, light gray to white; sof%¢, fine ciystalline; soms
brownlshegray, flue crystalline limestcnej trace of light gray
fine crystelline dolomite,

Limestong, brownlsh-gray, amorphous to fine crystallineg medium
hard, dense; soms light gray, finse crystslline dolomite; trace

of soft, white anhyydrite,

Core WO, 10, recovered S1 fest.

Cores No, 11, recovered 8 feet,
Deptai correction: 5911 .equals 5916 SIM,

Core No, 12, recovered 11 feet.
Core oo 13, recovored 12 feet.

Totn). Dapth: 5937’ Driller equals 5940° Casing moasuwremonta.

i HH
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SERVICE & TESTING
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August 5, 1954:

August 7, 1954:

Lugust 8, 1954:

fugust 9, 1954:

August 10, 1954:

duguet 11, 19542

August 12, 19¢

7]
™
9

August 13, 1954:

EAST POELAR UNIT #22 WOLKOVLE aCT 2--
Section 14, 1281, R51R - v
Bsosevelt County, Hontana

Moving in workover rig to squesze off “C-3" Zone end re=:. .. .
complete in "C-2" (intercrystalline) Zonme,

Mixing mud to kill well,

Set Baker Modol “K® Cest Iron retainer at 5801 on wire line
by LaneWells. Squeezs No., 1 broke formation with 12004,
Kixed 75 sacks Slowset cement, maxdsum pressure 1200§, Would
not build up, Cleered perforatioas with § barrels of water,
Will wait 6 hours and rosqueeze,

Stage aqusezing, Stage No, 2 mixed 75 sacks, meximum pres-
sure 10004, Clmsared tool and waited 6 hours, Stage No, 3
mnixed 100 sacks, maximus pressure 24004, Would not hold,
Cleared perforations and waited 6 howrs, Stage No. 4,

mixed 100 sacks, Injected cement with.2200f maximum pres.
sure, feiled to hold, Cleared tool, preparing to resqueeze,

Proparing to parforate "C-2" Zone, Stage squeeze No, 6~ -
vith 100 sacks, maximum preasure 2200#, cleared perforation,
Stage No, 6 with 100 sacks, pressure built-to 4400 with 65
sacks in, Reverssd out 35 sacks, Job complete 8:00 P.M,
8«9x54,

‘Preparing to escidize, Perforatad "C.2" Zone with Lanes

Hells 1 3/4" tubing gun from 5830-95, Tubing open ended
at 5896, Swebbed 12 hours, Swabbed tubing dry. No
appasent formation fluid.

Treated Hell with 500 gallons of etching acid, Heximum
tubing pressurs 2100§. Injection rate of 4 barrels per
minute, pressure broke to 115§, o&% barrels acid in for-
mation, DBleed down pressure: Casing 650f, tubing 800§,
Turned to tack at 8145 A M, Flowed to tank 9:15 A.M,
Staerted swabbing at 9:30, swabbed out T4 barrels ecid,
Swabbed displacecment water 9:30 AM. to 53100 P.Mo Started
showing oil oa fourth trip with swab, Average 156 to 20
barrele fluid per hour with 10 to 15 percent oil, After
swabblag 12 hours fluid decrcesed to 2k barrels per hour
with 2 to 6 percent 0il, Fluid level 4000, Shut dowm
swabbing fyam 4100 P.M. to T:00 A.M,, 8=12«54, Splicing
swab lins, CP 150§, ‘

Preparing to stratafrac, Well started flowing vhile re-
pairing svab line, Flowed 6 barrels per hour with trace
of 0il, Circulated with oil, Flewsd 11 barrels oil in 30
minutes, died, Started swabbing, Lowered fluid to 42007,
Swabbing 13 barrels of fluid per hour, 8 percent oil, 92
percent salt water.




BP0, #22 Workover Car 6

Fapse 2

August 14, 1964;

August 15, 1954:

August 16, 19S4:
August 17, 19543
August 18, 19543

August 19, 1954:

OCT 2~ 1954

) R e Tar
LS AP S S TN

Preparing to drill cimont retainer set at 4000, Leoaded with
oil, Stratafrac with 500 gallons jel and 1500 ons
etching acid, Maxinum injection preasure, 2900¢. Injected
5 barrels per minute, bleed down pressure 900§, Flowed
spent acid 8 minutes, Salt water 22 minutes, Flowed 122
barrels salt water per hour with trace of oil, killed well
with 10,5 mud, Started in hole with Baker Model “K® Cast
Iron cement ratalner set at 4000',

Haiting 6 hours to squeoze, Pushed retainer to bottom,
started out of hols, 55 stands out started flowing, FHent
back to 12 stands off bottom. Condition mud to 10.4,

Ceme out of hole, ren Biaker Junk Basket on sand line;

Ran Baker Modal K" M set at S5370', Attempted to squeeze
with 75 sacks Slo-set. Maximum pressure 1200#, Cleared
tool, WHill squceze again 6 hours, .

Waiting 6 hours to squeeze, coaditiocn mud to 8 pounds to
release pressure to keep from losing mud while rewversed
out, atteapted to aquacse three times with 50 sacks of Slg-
sot cement each squeaze, Maximum pressure on last squeeze,

14004

Squesze No, 5 with 50 sacks Slowset, unsuccesaful, Maximum
pressure 1800§, Waited 6 hours. 3quseze No, 6 with 78
sacks of Slowset cement, Unsuccessful, Maximum pressure

2000#. Welted 6 hours, Squeaze No, 7 with 75 sacks Sla~ -

set cement, unsuccessful, Méximum pressure 22004, -

Preparing to drill cement retainer. Squesze No. 8, b0
sacks of Slo~-sot cement, Unsuccessful, Haximm pressure
2400#. Squeeze No. 9, 50 sacks of Slo-set cement,
Preasure built to 4600# and held, Squesza job complete
at 7100 P M., 8«17«54,

Swebbing, Drilled out 1etainer and cement, Tested per-
forations 5890¢ to 95', Tool opsn with medium blow 90
minutee, Decreased to wesk blow, Ran swab, found S00'
fluid in tubing, Recovered on first trip with swab 400°,

50 percent 0il and 50 porcant salt water with trace mud.
Approximately 1000° gas ou top fluld, Could not recover
any fluid second trip. Ran swab every hour for 11 hours,
Recovered 1,37 barrels fluid por hour, S0 percent oil first
three hours. Docreasad to 8 perceat oil, 92 percent clear
salt water at end of test. Showing gas each trip with swab,




EJRLG. #22 Morkover

Page 3

August 20, 1954

August 21, 1954;

August 22, 1954:

August 23, 1954;

August 24, 16543

R
DR .

OCT 2- 19u4

BV SRS T b R TR O

Swebbing, Closed test tool 15 minutes, BHSIP——450#,

Pull tubing. Ran hook well packer with 33¢ tail pipe,

set at 5820, Treated formation with S00 gallons Howco

MCA, Broke formation with 2600, Displaced MCA 1/2 barrels
minute at 1200#, Let MCA set on formation 4 hours, Open
to tank, Flowaed 5 minutes, died, swabbed out 12 barrels

of spent MCA aud 15 barrels salt water, no oil, swebbed

dary, dry & hours, 4th hour trip with awab found fluid at
1800?, Now swabbing to determine amount and percent oil

in field,

Pulling; tubing to acidize, Swabbed 19 hours, 4k barrels
fluid per hour, 10 to 30 percent oil, Swabbing from 5400°?
18t st 4 hours., Fluid rose to 1500' of surfaoce,

Tezting, pull tubing, Ran 190 jts. 2 3/8", EUE tubing.
5280° landed 10,22° below old RKB. Open ended bottom
tubing, G6890,22, Displeced water with oil, Acidized "C"
Zons 5890' to 5895¢ with 1000 gallons Dowell etching acid,
Maximum pressure 1800f. Injected 2 barrels per minute at
1800#. Bleed down pressure 1100§, Open to test tank at
7:15 P.M. Acid to surface 14 minutes, New oil and salt
water 35 minutes, Open flow 73 barrels fluid per hour,
26% oil) C.P. 3257, TP, GOf.

20/64" choke 22 BFPi  20% oil, TFP 476§, CP 700§

1/4" choks 14 BFrt  20% oil, TFP S00#, CP 700#
10/84" choke 8 BFPH  20% oil, TFP 500f, CP 700#
Note: Choke plugging with metal from drilled retainer.
Total fluid 10 hours testing 185 barrels fluid, Awverage
21 percent oil, 79 percent salt water.

Preparing to squeoze, Teated 1 hour 3/4" choke, B4 BFPH,
20 percent oil., TFP 125§, CP 325#.,. Flowed 14 hours to
tank battery tarough treater 20/64" choke TFP 150f, CP
5507, 10 percent oil tested in test tank 4100 A.M, to
8:00 A‘;‘}i. Average 61 BFPH, 10 percent oil, TFP 150§,

CP 5007,

Haiting 6 hours to squeeze, Pull tubdng. Ran Baker Junk
Basket on WoL. Ran and set Baker Model "K" C. I. cement
retainer on Lane<Hells W,L. at 5888, Attempted to squeege
%C" Zone perf, 5800 to 5895' with 75 sacks Slo-set cement.,
Broke formation with 1200# Maximum pressure 1800§, Cleared
tool, reversed out job completsd 8:100 A.H,, 8~-24~64, Will
attempt squeeze again in 8 hours.




" EJPLU. #22 Workover
Page 4

August 25, 1954:

August 26, 1954:

August 27, 19543

August 28, 1954:

August 29, 1954s

M
PR

S RIS
9CT 2- 1954

i [} .

Squeegzing, stage squeeze No, 2 with 75 sacks Slo-set cement.
Mexdmuwn pressure 1800, Stage squeese No. 3 with 50 sacks
Slo-set cement, Maximum pressure 2600§. Will squeeze again

9:00 A M,

Swabbing. Squeeze No., 4 with 50 sacks Sloeset cement, Broke
formation with 18004, maximum pressure 4800#., Held okay.
Reversed out 8 sacks ceawent. Job complete at 10:15 A M,,
8-25-54, Lst set 12 hours., Reperforated "C" Zone 5882,5

to 5887,5 with Lane Wells 4 JSPF, Acidized "C" Zoneo 5882.,5
to 5687,5 with 800 gailons Dowell ectching acid, Broke
formation with 22004, Injected 1 barrel per minute at

2100#. Bleed dotm pressure 1700#., Open to test tank at
8:18 AM, Flowed 2 minutes, died, started swabbing,

Swebbing, 9:00 A M, to 9:00 P.M, swebbad 108 barrels load
oil fluid level 5000, 9:00 P.M, to 3100 A,M, awabbed 33
barrola fluid; S0 percent oil, 3300 A.M, to 6300 A.M,
average 5,42 barrels fluid per hour, 50 percent oil, 60
percent salt water vith trece of mud,

Swabbing, From 8100 A M, to 1:00 P.M,, average 3 BFFM,

S0 to 85 porcont salt water, Swabbed down fluid level 5600,
lat set 1 hour. Fluid rosze 400', 2:00 P,M, to 11:00 P.M.
average 3 BFFH, 20 to 50 percent salt water with trace of

mud, Loaded hole vith oil, reacidized "C" Zone, 5882.6

to $887.,5 with 1000 gallons, 15% reg. BY acid, Injected

1,25 barrels per minute at 2000f., No formation bleed down
pressure 16500#, Open to-test-tank 3115 A,M, Flowsd small"
stweam 15 minutes, died. Swabbed from 43100 A.M, to 8100 A.M,,
recovered 88 barrels displacement oil and spent acid. Last
fluld level 3800°¢, '

Rigging down. 8100 A.M, to 8:00 P, M, swabbed average 5 to

7 BFPil, S0 to 66 percent salt water with trace of mud... .. ..
Fluid lavel 5500', 8300 P.M. to 4:00 A.M, pulled tubing. - ..
Put BRL Ancor Shoe 1 jt. off bottom, 4:00 A M, to 8300 =~
A M, OSwabbed 39 barrels of fluid., First trip with swab
recovered 100 percent 0il, Fluid level 3800¢, Fluid rose
1700* B hours, Second trip with swab 26 pexrcent oil on

topo Last trip with swab 80 to 80 perceat salt water,
Released rig at 8100 AM, 8<29.54, Will set pumping unit,
Fluid average 132 BFPFD, 50 percent oil, 50 percent water

with vater decreasing,




FEB 2- 1957

UIL 4D GAS COKSERVATION COMMISSH
OF THE SIATE GF MONTANS

Date Jamary 28, 1957

WORKOVER HISCTRY NO, 2

Leass and Well Ko, Last Poplar Uait No, 22
Field East Poplar Unit County . Rcosevelt State .HMontana

Well Location SW 89 Scctlon 1, TZ2BN, R51E,

Status prior to Prosent Jobs:

Date Complatsd April 27, 1953  Date last Workover _August 29, 1954 TD 59L,0!
PBID 5880  Producing Zona WGl Zone of Madison Formation Periorations or
Opon Hole 6H32.5 to 5887.5' ~ Cundative Production Present Zone 12,135 bbls
net oil from "C" Zone Latest Test 6 BOPD vith 074 water cut,

Justification for Workover:

This well was originally completed in the "C-3" zone but due to an increas-
ing bigh watar cut it was re-completed in ths "Ce1" zone, Attempts to
complete in the "C-2" zone (intercrystalline porosity) were unsuccessful, On
conpletion of the "C-1" zane, the well swabbed 132 BFPD, with 50% oil, Prod-
ucticn befors this workover was 6 BOFPD end 3 BWPD;, Acidization was needed
to lncr:ase the amount of fluld, .

Summary of VWorkover:

1-11-57¢ - PBTD 5888, Moved in and rigged up pulling unit.

1-12-57: FBTD 5880, Pulled rcds out of hola, circulated well with salt,
water, Picked up oigsingle of 2 3/8" tubing and washed down to
solid bottom. RKRan Baler junk basket on swab line after pulling
tubing., Started in hole with tubing and Howco type C production
packer,- Shut dewm for darkness.

1-13-57: PETD 5888', Finished running tubing., Set top of type C Howco
production packer at 5877!', Spaced tubing and tested packer, well
head and casing with 2700# psi. Held o.k. Acidized C zone parf-
orations 5882.5' to 5887.5' with 2000 gallons Dowsll etching acid.
Formation broke at 11:00 1bs psi back to 500 psi. Injected acid
at rete of 5,85 BPM at L50# psi, Bleed down pressure 300# psi:
Open to pit at 1:55 P.Mi Spent acid to surface in 15 more minutes.
Clean to pit, flowwed in test tank for 30 ndnutes on open flowg at
rate of 1,512 BFF), B5% water. (227 BOPD, 1285 BWFD)., Flowed 1
hour in test tank on 1/4" choke at rate of 774 BFPD, 95% water.
(39 BOPD, 735 BWPD),- TFP 325#, TSIP 425 #. Opened to Battery.
Flowed over night on 1L/6L" choke, 92% water cut.-

1-1L~L7s- PBTD 5888', Four hour test, 1h/64" choke, flowed 715 BFFD, 92%
water, (57 BOPD, 658 BWPD).: .
RE

1-15-57: PBTD 5868°*, Two hour test, 11,/6L" choke, flowed 706 BFFD, 93%C E Iy E
water. (L9 BOPD, 657 BWPD.) JA / |
Volles; |

1-16-57: PBTD 5888's Two hour test, 1/L" choke, flowed 967 BFFP)sfigspter
(29 BOPD, 938 EWPD). OF THE Slare gp prvAii0
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' FEB 2- 1957

ML AHD GAS CONSZRVATION COMMIS:
Workover Hlstory No, 2 Continued OF_BE_SIATF ¢F “::«J}J{;gr:? 18:

1-17-57: PBID 5888¢, Four hour test, 12/64" choke, flowed 512 BFPD, 9%
water, (20 BOFD, 1,92 BWFD),.

1.18-57: PBTD 58887, Four hour test, 12/64" choke, flowed 520 EFPD, 96%
water (21 BOFD, L99 BWFD).

1.19-57: PBTT 5888', Four test 10/6L4" choke, flowed 268 BFPD, 85% water.
(Lo BOPD, 228 EWPD). TFP 375%.

1-20-57: PBTD 5888%, TFour hour test, 10/6L4" choke, flowed 276 BFPD, 9C%
watere. (27 BOPD, 249 EWPD), TFP 5004,

1-21-57: PETD 5888t, Four hour test 9/64" choke, flowed 228 BFPD, 91%
water. (21 BOPD, 207 BWFD), TFP L25#.

1-22-57: FUID 5888', Four hour test, 10/6L" choke, flowed 268 BFFD, 91%
waver. (2 BOPD, 2L}, BWPD), TTP L25#.

1-23-57:+ PBTD 5088¢, Thrae hour test, 10/6L" choke, flowed 260 BFPD, 91%
water, (23 BOPD, 237 BWFD), TFP L2S#.

1-2)=57: FBID 5888', Four hour test, 10/6L" choke, flowed 268 BFFD, 91%
water, (2L BOPD, 2Ll BWPD.) TFP L25#.

1-25-573 PBTD 5888¢, Four test, 8/61;" choke, flowed 11l EFFD, 96% watero
(5 BOM, 109 BWFD.) TFP §:00#,

1-26-57: PBID 5888%, Four test, 10/6L4" choks, flowed 2L9 BFFD, 92% water,
(20 BOFD, 229 BWFD), TFP L25#. This is the initlial _potentia.l
after workover No., 2,

Final Sumary of Workover:

1. Porforations: 5882.5' to 5807.,5! (unchanged).

2, Acidizations 5882,5' to 5887,5% with 2000 gallons Dowell etching
' acid,

3. Final FBTD: 50888' (unchanged).

L. Initial Potentlal of same zons after workovers

Ly hour test, 10/6L" choke, flowed 2,9 BFFD, 92% water, (20 BOFD,
229 BWFD), TFP hes#.

5. Geolologic name of producing zones: "C" zone of Madison formation.

6. Down hole equipment: Howco typs "C!" production packer at 5877
2 3/8" EUE, h°70#, J-55, B8 rd. thd, tubing atun,g into packer at 5877%.

7. Resultss The flow rate was increased fram an average of 53 BFFD on
open flow, B85% water cut, to 1,512 BFFD on open flow, 85% water cut. |
The water cut varies from 85-95% on different flow rates. The work- |
over was successful in incresasing production potential, ‘

o
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WORKOVER HISOTRY NO, 2 \\ -
' s R
Date Jamuary 28, 1957
lease ard Well Ko, East Poplar Unit No, 22
Field East Poplar Unit County . Rcosevelt State  lontena
Well Locafic oW oW cection 1y, TZON, F51E,

Status prior to Present Job:

Date Complated April 27, 1953  Dete last Workover fugust 29, 1954 TD 3940
FBTD 588’“ Producing Zone TCF Zone of Medisen Formation Perf 0YaLioNns Or
Cpen Hole 5682.5 to 5887.5 Cumuletive Froduction Fresent Zone 12,535 bbls
net oil fyom "CU Zone I._uest Test 6 BOPD with 879 water cut,

vrstification for Workover:

This well was originally completed in the "C-3" zone but due to an increos-
ing high water cut it was re-completed in the "C=1" zone, Attempic to
compleie in the "C-2" zore (intercrysitalline porosity) were unsuccessful. m
completion cf the "C-1" zcne, the well swabbed 132 EFFD, with 50% cil., PFroge
uction befers this workover was 6 BOPD and 3l BWPD, Acidization was naeded
to incrcase the amount of fluids e

Sunmary of Workover:

1-11-57: TBTD 5888%. Moved in and rigged up pulling uniif]

1-12-57: PBTD 5888', Pulled rods out of hole, circuleted 1 aﬁ&@@wﬂs
water. Picked up oresingle of 2 3/8 tubing and wabthed
sclid bottom. Ran Beker junk basket on swab line after pulling
tubing, Started in hole with tubing and Howco type C producticn
packer,. Shut down for darkness.

1-13-57: PETD 5888!, Iinished running tubing. Set top of type C Howco
production packer at 58777, Spaced tubing and’ tested packer, w 211
head and casing with 2700# psi. Held o.k. Acidized C zone perf«
orations 5882,5' to 5887.5¢ with 2000 gallons Dowell etching scid.
Formation broke at 1L0O lbs psi back to 5C0 psi. Injected acid

- at rate of 5.85 BPM at L5O# psi, Bleed dovm pressure 300§ psi.
Open te pit at 1:55 P.M: Spent ecid to surface in 15 more minutes,
Clezn to pit, flowed in test tank for 30 mimutes on open flow &t
rate of 1,512 BFPD, 85% water. (227 EOPD, 1285 BWFL)., Flowed 1
hour in test tank on 1/L" choke a2t rate of 77L EFPD, 95% water,

(39 BOPD, 735 BWPD). TFP 3254, TSIP 425 #. Opened to Battery.
Flowed over night on l/6L" choke, 92% water cut. ,

1-1L-£7: FBTD 5888, Four hour test, 1L/6L" choke, flowed 715 BFFD, 92%
water, (57 BOPD, 658 BWPD).

1~15-57: PBTD 5888%. Two hour test, 1L/6L" choke, flowed 706 EFPL, 93%
water, (LS BOPD, 657 BWPD.)

1-16-57: PETD 5888%s Two hour test, 1/L" choke, flowed 967 BFPD, 97% water.
(29 BOPD, 938 EWPD).




Vorkevar History No, 2 Continued

1-17-57:
118-57:
1-19-57
1-20-571
1-21=57:
1»22-57§
1-23-57:
1-24-57:
1-25-571

1-26-57:

PBTD 5888t, Four hour test, 12/6L4" choke, flowed 512 EFPD, 96%
water. (20 EOFD, 492 BWFD).

PBTD 58887, Four hour test, 12/6L% choke, flowed 520 EFPD, 945
water (21 BOPD, L99 EWPD).

PETD 5888', Four test 10/6L4" choke, flowed 268 BFPD, 85% water.
(LO BOPD, 228 EWFD). TFP 375# .

PBTD 5888¢, Four hour test, 10/6L" choke, flcwsd 276 BFFD, S0%
water. (27 BOPD, 249 EWFD). TFP 500%.

PBTD 5888t, Four hour test 9/6L" choke, flowed 228 EFPD, $1%
water. (21 BOFD, 207 BWFD). TFP L257.

PBTD 5888!, Four hour test, 10/6L" choke, flowed 268 BFFD, 91%
water. (2 BOPD, 2Ll BWPD). TFP L25#.

PBTD 5883!, Three hour test, 10/6L4" choke, flewed 260 BFPD, 91%
water, (23 BOFD, 237 BWFD), TFP L4254,

PETD 5888!, Four hour test, 10/6L" choke, flowed 268 BFFD, 913
water, (24 BOPD, 2Lk BWPD.) TFP L2S#.

PBTD 5888¢, Four test, 8/6&“ choke, flowed 11l EFFD, 96% water.
5 BOFD, 109 BWFD. ) TFP 004,

PBTD 5888!, Four test, 10/6L" choke, flowed 2L9 BFPD, 92% watier,
(20 BOPD, 229 BWPD). TFP L25#. This is the 1nitial;pctent1a.
after workover No, 2.

Final Summary of Workover:

1.
20

3.

L.

5s
6o

(8

Perforations: 5882.5! to 5887.5¢ (unchanged).

Acidizetions 5882 5¢ to 5887.5¢ with 2000 gallons Dowell etch,ng
acid,

Final PBTD: 5888% (unchanged).

Initial Potential of same zone after workovers '
L hour test, 10/64" choke, flowed 2,0 BFFD, 92% water, (20 BOFD,
229 BWPD)., TFP Li25%.

Geoloiogic nane of producing zonet "C" zone of Madison formation.

Down hole equipment: Howeco type "C" production packer at 5877¢
2 3/8" EUE, L4.70#, J-55, 8 rd. thd. tubing stung into packer at 5E77%.

Results: The flow rate was increased from an average of 53 BFFD on w
open f£low, 85¢ water cut, to 1,512 BFFD on open flow, 85% water cut. |
The water cut varies from 85-95% on different flow rates. The work- |
over was successful in increesing productlon potential, |




CHEMICAL & GEOLOGICAL LABORATORIES
OF MONTANA

» s

CHEMISTS

GEOLOGISTS

MU2PEY COFPORSTION

ENGINEERS

113 WEST 'BELL

GLENDIVE, MONTANA

i
CORE ANALYSIS REPORT
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CHEMICAL § GEOLOGICAL LABORATORIES
OF MONTANA

CHEMISTS GENLOGISTS EENGINEERS I WESTBELL

GLEMOIVE MONTANA

April 23, 1953

Murphy Corporation
El Dorado, Arkansas

Gentlemen:

,‘ . The welghted average waximum permeability of Core -# 12
ie 1,364 millidarcies, and the wveighted average porosity is 1.7

percent. : -

Thie core showved very low porosity with vertical frae-
tures for those vermeabilities which werc high. There were very
low traces of residual oil and also low water saturations.

Yours very trly,
CHEMICAL & GEOLOGICAL LABORATORIZES OF MONTANA

- J.wwfﬂr..

J. Allan HacTaggart

Manager . -

JAkl§nl




CLI 21A—QUICK PRINT, DICKINSON, N. D,

CHEMICAL & GEOLOGICAL LABORATORIES of MmONTANA

‘ 113 WEST BELL P. O. BOX 537
GLENDIVE, MONTANA

COSE # 12 T
CORE_ANALYSIS REPORT
Field__ East Poplar Countv Roosevelt State Montana
Well No. Unit # 22 Location SW_SW_14-28N-51E
I*'o'ru'x;;t'iom 4 Depths . 5915 - 5926
'(;)pcrutor ‘ Murphy Corporation ilevation S}??: &'B Lab. No.____33
‘
CORF INFORMATION
3 Cored with _ mud - froni__.2915 to 5926
! Footage of formution cored i YRS 11
g "Feet of ch|'0 received at lul.)_or:xhn‘_\' for analysis.. . v praeees s 1
: Fect uffiéore uot accounted fnr.:'. ........................ ' et ameeeaaa e e mannes ........... 0
Number of representative sumples selected for analysis oo 11
Feet of core .rcprcsc-utcd by selected samples oo e 11
. FIEWC OF CORYE
ROCK CHARACTERISTICS ANALYZED NOT ANALYZED
Shale and/or dense barren mz.\teria] ................ et eeeaeeaeteeteemeecee e nenaenee 8.0
Fratured Materind oo oooeoeeeoeces T oo eeeeeeeeeen oo ee oo | 3.0 ____
Non-fractured materind . ..o i e .

TOTAL.ocroreerraeere e et et e 1.0

REAMARKS




CLI 21— QUICK PRINT, DiCRINGON, N. D.
~

CHEMICAL & GEOLOGICAL LABORATORIES of MOMTANA

113 WEST BELL P. O. BOX 537
GLENDIVE, MONTANA

CORE # 12
CORE ANALYSIS REPORT
Field Bast Poplar Well No. Unit # 22
Ouverator. Murnhy Corporation Luboratory No. 33
SUMMARY OF REPORT
DISTRIBUTION BY MAXTIMUM PURMEABILITY RANGES
WATER ‘KESIDUGAL O1L

PERMEABLITY JMANGE )"OOT:\FF. . PERMEABILITY TOROQSITY ' SATURATION SATURATION
Less that 0.01 3.0 =0.01_ 1.47 24.1 - _3.17 -
0.01 - 0.09 3.0 0.0k 2.2] 1.6 T
0.10 - 0.99 . 1.0 0.38 1.1. 0.0 Tr
1.00 - 9.9 1.0 2.4 2.6 13.8 Tr
10 - 69
100 - 999
1,000 + ' 3.0 5000 ¢ 2.9 58 Tr
Total sunmarized 1.0
Total 'analyzed ,_11'0_
0.01 + 8.0 1875 2.4 6.8 Tr.
0.10 + ' 5.0 3001 2.5 6.3 Tr.
1.00 + 4.0 3751 2.8 7.8 Tr.
o + 3.0 5000 ¢ 2.9 5.8 Tr.
100 + 3.0 5000 ¢ 2.9 5.8 Tr.
1.000 + 3.0 5000 + 2.9 5.8 Tr.

Total porosity-fect oo e neseeen e e 19.2

Totul millidarcv-fect of 0.1 md. and abiove L. 15,003

Mean matrix densiby oo e s e .13

Remarks:




CLI 20—QUICK PHINT, DICKINSON, N. D,

113 WEST BELL
GLENDIVE, MONTANA

CHEMICAL & GEOLOGICAL LABORATORIES of MONTANA

P. O. BOX 537

FULL DIAMUTER CORESTUDY

NF =! No fracture

D -] Dense : :
TF =| Vertical Fracture
VC .-| Vertical Crack

Operator Murphy Corporation Ticld East Poplar Formation B0 Sape
Well No Unit ¢ 22 Location SW_SW 14-28N-51E Depths 5915-5926
Elevation__21%0' K.B. 2177! Gr. Date 4-23-53 Lnh. No. 33 .
SAMPLE REPRESENTATIVE MIDPOINT OF FOOTACE PERMEABILITY ';":’“'::;':f DENSIITY c, 22",’.2',‘,:"’.':.“,, bESCRIPTION
Ne. orf fcer SAmPLE RADIAL VERTICAL % AULY VATRIX RESIDUAL O YIATER
COR® # 12 5916~5926 Rec. 11 feet
7 5915.0-5916. 1.0- -0.01} -=0.01 2.1 [2.69 |2.74 9.5 50.9 NF, D
8 16.0-17.0 1.0 N.T.® 0.38 1.1 [2.68 j2.71 .Tr. 0.0 ve, D
9 17.0-15.0 1.0 ~0.01| -0.01 1.2 .|2.68 |2.11 Tr. 4.2 NF, D
10 18.0-19.0 1.0 -0.01| 5000 - 2.1 |[2.68 |2.74 Tr. 0.0 VF, D
11 19.0-20.0 1.0 5000 -~ | 5000 - 3.5 |2.66"}2.75 0.0 6.9 VF, D
12 2.0-21.0 1.0 2.4 0.03 2.6 |[2.66 {2.73 Tr. 13.8 ve, D
13 21.0-22.0 1.0 . 0.02| 0.01 1.5 [2.67 |2.71 0.0 1.3 NF, D
14 22.0~23.0 1.0 0.01| -0.01 2.6 -12.68 |2.75 Tr. 7.3 NP, D
15 23.0-24.0 1.0 0.09( =-0.01 2.7 |2.68 |2.75 Tr. 4.1 vC, D
16 24.0-25.0 1.0 -0.01| %000 -| 3.1 [2.65 |2.73 0.0 10.6 VP, D
17 25.0-26.0 1.0 -0.01| -0.01 | 1.1 |2.68 |2.71 0.0 7.3 NF, D
N.T. =-| No Test |- Fractured in oppratio]




CHEM!CAL 3 GEOLOGICAL LABORATORIES
OF MONTANA

.......

CHEMISTS GEOLOGISTS ENGINEERS

tagcacromes N\ 1Y WEST BELL

GLENGIVE MTONTANA .

March'?_l. 1553

ST "nl’Phy'ﬁcg‘r};oration
LT El Dorado, Arkansas -

' (}entlemen. 4
. The veipjxted averabe maximmn permeability of 'AY Zone is
.1 73} 5 millidarcies, and the welghted average ‘porosity 1s L.2
.percent : o oo

. . Thip mne shoved average 'orosity with a very small shoving
" of 0il.’ The permeability from 5597 to 5599 was due to vertlcal
fracttu-es, )uith the renkuning permeebility ‘due to vertical cracks. .

PR B ':l
3 ':. S . PP

Yours very truly,

_ CHEMICAL & GEOLOGICAL LABORLTORIES OF MONTAFA

} d%«,?)?'ﬂ;ﬁmj’
. Allan MacTaggart
Fanager )

JAM[ 1
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CLI 2A—QUICK PAINT. DICRINSON, N. D.

CHEMCAL & GEOLOGEAL LARORATORS of MOWTATR ~ —

113 WEST BELL . P. O. BOX 537
GLENDIVE, MONTANA : S

CORE ANALYSIS REPORT

Field East Poplar County Rnosevelt Staute Montana
Well Nn East Poplar Unit £ 22 Location SW. SW 14-28N-51E

1I"onnation HAR ’Zone ) Deypoths 55&6 - ”Eo2
. 2190 K. B~

Operator___- Hurnhy .Corporation i Elevation._ 2177 G.R.  Lab. No.. 33

CORFE, INFORMATION

Cored \rilll‘ : Mud - : from 5593 " i . 5662 . ’ o

Footage of formation €ored . . i e e 30

Fect of core veceived at laborutory for snalysis o

)

Feet of cove not accounted Tor e e eercne s e et seene st ee e e e eam e anan

Nunber of representative sumples seleeted for anblysis oo 6

. .- 6

Feet of core represented by selected samples oo T

. o ‘ FEET OF CORE ... ~
ROCK CHARACTLRISTICS L O N VT S

Shale and/or dense Larven material Lol

Fratured maborial e e e a e naannas 2

Non-fractured nutberind oo iieeieeeenrereeenee e ee e aeeae s e eanatanaes

N0 g AN T A . . 6

RECORD OF DRILI. STENM ']‘E.Q'i‘s

DST 5592—5603 No water cusghion, open 168 min., SI 20 min gag to_
surface in 159 min., salt vater v/slizght trace ol

168 min., FP 225-2]75¢ EHP 29504, EP 3275.

REMARKS




GLI 21—QUICK PRINT, D:CKINSON, N. D.

CHEMICAL & GEOLOGICAL LABORATORIES of MONTANA

113 WEST BELL
GLENDIVE, MONTANA

CORE ANALYSIS REPORT

P. O. BOX 537

Field East Poplar

Operator Hurphy Corporztion

Well No.

etk

AN Zone

Unit # 22

_Linborat ory No.

33

SUMMARY OF RIETPORT

DIS'J;IKIBU']‘T()N'IIS’ MANIMUM PERMEABULITY RANGES

PERMFEABIL)ITY RANGE FOOTAGE PERMEARILITY

POROITY

WATER

SATURATION

RESILU AL Oft.

SATERATION

].ess‘ that 0 01

. 0.01 - 0.09

0.10 - 0.99

Total millidarey-feet of 0.1 med. anid above

Mean walrix density L et et e e ne oo aeeeeaaa e neanas

Remarks:

1.00 - 9.9 T 2.0 1.55 3.25 9.15 Tr.

10 - 99 1.0 20 2.3 6.1 - _Tr.

100 - 999 - 1.0 378 3.9 10.3 0

1,000 + 2.0 5000 ¢ 6.15 22.0 4.1

Tolal suminarized __LQ___

Total analyzdd - 6.0

0.01 + .

0.10 +

100 + . 6.0 1733.5 4.2 16.5 1.4

10 + 4.0 -2600.0 .6 2.1 2.1
“ipo + 3.0 3459 5.4 18.1 2.7

1.000 + 2.0 5000 + 6.15 22.0 4.1

Total pnrosit.‘\“fcc.t ................................................... et ee e ee e en e e n e e e e nea e e _25.0




CLI 20—QUICK PRINT, DICKINEON, N, D,

UHEm‘BHL & GEOLOGICAL LABORATORIES Uf ﬂlUﬂTHﬂH

113 WEST BELL
GLENDIVE, MONTANA

TULL DIAMETER CORTSTUDY

P. O. BOX 537

Operator Murnhy Corporation Iticld Eagt Poplar Tormntion "A" Zone
Well No E.E).'Bt Poplar Unit # 22 Loeation SYW Svw 1)1—28N-51E Depths v 5596-5602
Elevntion_2190 'K. 8. 2177' Gr. Date -17-53 T.ah. No 33
‘ALF:'LQ nzp%!fiz:{:"v: mz‘:":‘lo’ roovaeE nADIZiﬂu:AmL\I'Z‘ZNCAL iz;g::::: . nuL::N“T:-mx . nesvo(l’.a]ﬂAL;:ong::lc;E‘:cvin prsemTTION
' CORE # 8 (5596-5602) Test Sedtlon Cored (553~ 5603) . ' S ,
1 - 5596~5597 $605-5¢11). 1 Pr.-No Tgst - 20 2.3 .| 2.63| 2. 6 Tr. 2.1 | V%S Vu, St
2 5597-5598 1 5000 + 80 5.0.. | 2.59| 2.73| Tr. 18.0 {VF,S.Va,St
a 5598-5599 4 -1/ 1 50007§ |~ 105 T [T7.3 77| 2.9 2,67 . 8.2 26.0 vC,HC, Vu, St
5599-5600 1 1.02 1.5 3.1 2.63| 2.72 Tr. 6.5 vC, HC, Sty, St
5 5600-5601 1 318 12 3.9 2.62| 2.72 .0 10.3 vC,S Vu, St
6 '5601-5602 . 1 0.25 1.6 3.4 2.66| 2. 75 0 11.8 vC, Sty, St
J/;au/J '/'es *t SLija-1s “VP| ~-. Vertical Fracfure
' S Vu| = -Slightly Vu g
St - ‘Stained-
vC - ' Yertical- Cra.cic
RC - Horilzontal Crack
Sty| - Stydlite




CHEMICAL & GEOLOGICAL LABORATORIES

OF MONTANA
113 West Bell

Glendive, Montana

CORLE ANALYSIS REPORT

G60' from the West Line
560! from the South-Liwe

Company Murphy Corporation . pate.. 3730 ;420 __ 1ab No.._33 ____
. Well No. East Poplar Unit # 22 _ _ __  _  _ Location __SW_Sy¥ 1k-28N-51E e
" Field Fast Poplar ... . _ __Forration ___ Sandstone e
{ County_.__ Roosevelt - —— Depths 2994 -~ 5015

State._ . __.._Montana e e—eeeiemmmme . Drilling Fluid _ Mud S S

C—-Crack LEGEND S—Slight
F—Fracture St—Stain
H—=Iforizontal NF—No Frecture V—Vertical
—Open Lo .Y Vu—Vugs .
S —Sandstone ﬁ&‘ls“'lj.m:mc&ﬂ'x{ﬁx?pl?pngoa SL = Sandy leunses -
} EFFECTIVE PARMEADILITY SATURATIONS SOLUBILITY
Taa | T T emeseac Temoman | Fesirenn bt | voner e | waven | sve -
CORE # 2 : L
1 |Sh, SS, St 2994.0-2995 | 14.9 0.01 2.1 | . 70.5 AL
2 |Sh,S1 St 95.0-96.0| ‘9.7 0.03 5.4 | 84.5 T
3 |sny,ss 96.0-97.0 | 2.9 0.2Y4 . Tr. 55.5
4 IsnL,SS 97.0~-98.0| 19.2 1.0 Tr. 38.0
5 |ShL,’SS 98.0-98.5| 19.2 0.09 Tr. 58.9
Migsing . 98.5-3002( . -Not|received|for analyeis
6 |Sh, SS| 3002.0-03.0| 13.7 0.07 Tr. 70.8
7 |sn, ss 03.0-04.0 | 18.8 0.05 Tr. 51.1
g |{Sh, SL 04.0-05.0 | 11.6 0.01 Tr. 71.6
Migsing 05.0-11.5 Not received for analysis
9 |Sh, SS 11.5-12.0 | 23.0 7.5 0.0 40.9
CORE # 3 :
10 |ShL,SS | 3012.0-13.0 | 24.2 23.0 Tr . B1.7
11 |SS 13.0-14.0 | 24.6 - % 0.0 62.2
12 Iss 14.0-15.0| 26.0 47 0.0 49.6
13 {SS 15.0-16.0 | 23.5 18 0.0 59.6
14 |[ss 16.0-17.0 { 25.6 19 . 0.0 56.6
15 1SS 17.0-18.0 | 23.5 18 Tr 46.0
16 |ss 18.0-19.0 | 23.8 14 Tr. T |
17 |ss 19.0-20.0 | 23.4 13 Tr. 43,2
18 |ss 20.0-21.0 | 25.3 60 0. 39.9 -
19 |ss 21.0-22.0 | 25.3 27 0.0 36.4
20 |SS 22.0-23.0 | 25.3 0 0.0 40.3
21 |ss 23.0-24.0 | 25.0 28 0.0 42.0
22 |ss 2y, 0-25.0 | 24.9 30 0.0 38.6
So76~30d0
CORE # 6 (5006 - 5021 | Recovergd 13% fedt.
23 |ss,st | 5006-07 14.8 123 13.2 27.7 | Heath
24 lvr,ss,st  07-08 13.4 14y 10.2 40.3
25 |VF,SS,St 08-09 12.2 110 16.0 47.5
26 |VF,SS,St 09-10 13.8 80 0.7. 65.2
27 VF,SS 10-10% 14.9 53 0.0 71.1
28 |SH, SS 10:-11 10.6 3.5 0.0 4.5
29 IVF,SS 11-12 10.5 12 0.0 69.5
30 |SS 12-13 2.4 0.06 0.0 - 95.8
31 |ss 13-14 8.6 11 0.0 69.8
32 iSh,SS 14-15 7.8 3.5 0.0 56 .4 .
! |




CHEMICAL & GEOLOGICAL LABORATORIES
OF MONTANA
113 West Bell
Glendive, Montana

CORE ANALYSIS REPORT
Company . .. .. Hurphy Corporation vwe.... Date .. April 21, 1953 Lab. No... J3._ .. ____
Well No........._ Bast Poplar Unit # 22 R .-.Locatnon_..._ _ Sw SW_]:l_l_gg\_jl“ e et et
Field .. __.... ‘lg..si_}jp_p_l.ar._ e = . Formation__._.__ B"l B 2, C ._Zp‘nes et e ¢ e e
! County.. .... .. %Oseve.ltl emm maeeme emmeen . —= . Depths __ . ...._5_718 ot 589[‘ — e e e o
©Stmte _._ . _ .. !’pﬁtana e ee i i e v eeew. Dreilling Fluid L L .H_uc.l___.___ e e mm e e e e
C—Crack LEGEND S—Stight
f(:}).(':r::‘(:lil NF-—-No Fractute ?I‘:\S’::::x‘cal
?-—Opm IS—Ilasufficient Sample Vu—Vurs
. LFFECTIVEL ! PERMCAQILITY _.__“s:*_rglag_l_o_ri_s________“ - SOLUBILITY
I Ml T o i i P v e I S
“B-1" Zone |S777-3% ‘ 4 -
33 {1, St 5718-19 8.4 0.4 17.9 52.4
34 |S Vu, St 19-20 13.2 2.5 L.u 57.7
35 |D, Shy,St 20-21 9.3 1.9 6.5 43.0
36 |V&HC, Shy  21-22 0.8 0.07 0.0 12.5
37 1I,st 22-23 9.1 0.45 9.9 35.2
38 |I, St 23-24 13.0 2.5 11.5 32.3
39 [I, st 24-25 10.1 G.53 3.9 67.3
ko |1I,st 25-25.5 10.9 0.54 13.8 35.8
1B-2" Zone
41 Is vu, st| 5736-37 4.7 0.03 1.1 78.7 -
42 11, St 37-38 6.0 0.36 3.3 75.0
43 |1, St 35-39 1¢.0 u,2 9.5 57.8
LY |1, st 3040 13.2 1.2 2.3 4.2
45 |S Vu, St Lo-41 9.2 0.24 1.1 64.1
L6 SV, Shy L1-Y42 | 8.9 0.21 0.0 k9.4
L7 |D,.Shy 42-43 "h.5 0.57 0.0 95.6
ug |I,Sh, st B3y g.2 0.19 Tr. 59.8
49 1I,St Li_45 7.8 0.66 Tr. 89.7
50 |I,Shy,St L5-u46 9.7 0.90 2.1 4.2
51 |S Vu, St Lo-47 11.3 0.59 Tr. 61.9
52 |S Vu, St L7-43 7.8 0.26 1.3 Ly.9
53 |S Vu, St 4g-49 11.5 4.9 4.3 32.2
54 [S Vu, St 49-50 14.0 2.0 2.9 52.1
" C " Zone
55 ID, St 5882-83 3.6 -0.01 11.7 50.8
56 {I, St 83-8l4 10.5 0.01 22.6 26.3
57 {I, st 84-85 12.1 0.05 4.5 2.5
58 I, St 85-86 15.8 0.12 30.8 34.8
59 |I,Shy,St  86-87 13.3 0.08 2.5 lg.9
60 |I, st 57-88 9.4 0.09 L8.7 47.9
61 .;I,5t §3-89 10.8 0.06 11.5 70. 4
62 |I, st $9-90 10.L 0.07 27.3 by, 2
63 |I,st 90-91 13.8 0.24 22.h 25.5
64 |I,st 91-92 10.9 G.08 24 .1 38.9
65 |I,Sst 92-93 8.6 0.03 17.0 55.1
66 |S,Shy,St  93-9k 0.6 -0.01 Tr. 62.9
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CHEMISTS GEOLOGISTS ENGINEERS LAmoRATORE 113 WEST BELL
GLENDOIVE MONTANA

April 27. 1953

Mr. B.B. Lane
Hurphy Corporation
Poplar, Montana

Dear Mr. lane:

It is our belief that full diameter analysis gives a truer,
more representative, and more reglistic picture of reservoir rock
conditions than routine nlug analysis. We hope .the results herein
tabulated for these 72.5 feet of core will give you an idea of the
value of full diameter work.

The report covered by this letter includes:
(1) Routihe plﬁg analysis previously reported to you.

(2) Pabular work sheet of our full diameter analysis giving
sample number, depths represented by the sample, footage represented
by the sample, radial permeability, vertical permeability, full dia-
meter porosity, and bulk and matrix densities.

(3) Graph showing the 17 full diameter samples arranged in
order of increasing porosity as determined by full diameter methods,
together with (a) porosities on same graph numbered specimens of
plugs taken from adjacent material and (b) porosities on same graph
nunbered svecimens as measured from plugs drilled from the full dia-
meter specimens. '

(4) Graoh showing the 17 full diameter samples arranged in
order of increasing permeabilities as determined by full dlameter
methods, together with (a) permeabilities on same graph numbered
specimens of plugs taken from adjacent material and (b) permeadbil-
jities on same .graph numbered specimens as measured from plugs taken
from the full diameter specimens.

(4) Tabular date showinz specimen nunber of the material in
the graphs.
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(5) Organization sheet (Summary of Report) of the routine
pluz analysis.

(6) Organization sheet (Summary of Report) of the full
diameter analysis.

Let me call your attention first to these two organization
sheets which sum up all the data given on the work sheets. You will
note that the data are tabulated by permeability ranges and that
for each range a weighted permeability and porosity figure is given. .
For example, by routine analysis we find that there are ten feet
with a permeability from 0.0l - 0.09 millidarcy and a porosity
of 9.2 per cent; by full diameter analysis there are no samples
vith a permeability less than 0.10 millidarcies.

Thus, onz can compare each permeability range, and you will
note that in all ranges the full diameter analysis gives more
footage.

At the bottom of this section we find that total footage
analyzed and swmmarized consisted of 34.5 feet by routine analysis
and 37.5 feet by full diameter analysis.

The next section of this summary gives total veighted summary
of all footages with a permeability of 0.0l millidarcy and above.
By full diameter analysis we find that there are 37.5 feet of core
with & weighted average permeability of &33 millidarcies and a
weizhted average porosity of 8.4 per cent, whereas routine analysis
shows 32.5 feet with 0.82 millid=zrcy and 10.Y4 percent.

If you do not believe that 0.0l millidarcy rock will produce,
drop down to the next line. Rock of 0.10 millidarcy and greater
shows for full diasmeter 37.5 feet of 833 md. and 8.4 porosity;
routine shows 22.5 feet of 1.2 millidarcy and 10.9 porosity.

If you believe it requires a2t least 1.0 md. reservoir rock to
produce, the next line gives 34.5 feet of 905 md. and 8.6 porosity
as against routine analysis of 7.0 feet of 2.8 md. and 14.0 per
cent porosity.

Total porosity—-feet by both methods was relatively close —-
314.8& by full diameter as ageinst 341.85 by routine methods. But
there is an enormnous difference in millidarcy-feet --31,228 by
full diameter as against 26.6 by routine plug eanalysis.
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Thus, by using full diameter figures, one cin concilude that
this section of the formation - 72.5 feet - has 37.5 feet of rock
with a permeability greater than 0,10 md., thzt these 37.5 feet have
a weighted average permeability of 833 millidarcies znd a weighted
sverage of 8.4 per cent.

The graphs are included to visually demonstrate the erraticity
of porosity and permeability determinations when small 3/hk-inch plugs
are used. The full diameter porosities and permeabilities have been
arranged in order of ascending magnitude, and the 3/h—inch plug of
adjacent material corresponding to the full diameter specimen has been
given the same graph number. In addition, a 3/h—inch vlug was drilled
from the actual specimen used for full diameter analysis, and this has
also been ploted on the graph.

For example graph ¥o. 5 on the porosity data comparison shows
full diameter porosity of 6.1%, the plug from full diameter with a
porosity of 10.5, and the plug from the adjacent material with a
porosity of 7.9%. You will note that the porosities and permeabil-
ities tzken from the adjacent material are far more erratic than the
plugs drilled from the full diameter specimens.

You are probably alsc interested in the comparative prices
of these two tyves of analysis. The price of the full diameter
analysis with the water and 'oil saturations which were not included
in this report would be $202.00; without the oil and water saturations
it would amount to 169.75. This includes two types of permeabilities,
both radial and vertical and also the bulk and matriz densities. The
charge on the small plug analysis would amount to $225.50 with only
the radial permeability and no densities. Of course the discrepancy is
due in part to the fact that fewer samples are necessary to do the
full diameter analysis.

We hope this zives you some idea of our full diameter work.
lfe are thoroughly convinced that, for reserveir information, the
full diameter method is so superior to the old routine 3/h—inch
pluz analysis that this new method of obtzining reservoir ianformation
should be used on 211 formations.

Very truly yours,

CHELIICAL & GEOILONGICAL LABORATOAIES OF MONTANA
. CLL(EOK_jZZ7

J. Allan MacTaggart,
JAM;ml Manager
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Core Analysis Report

FieldEast PoplarVVvell NoUnit if 22

Operatorliuroh”v CorporationLaboratory No33

Bmall Plugs
SUMMARY OF REPORT

DISTRIBUTION BY MAXIMUM PERMEABILITY RANGES

WATER RESIDUAL OIL
TERMKABILITY RAM;e footage PERMEABILITY POROSITY SATURATION SATURATION
Less that 0.01 2.0 -0.01 2.1 56.9 5.9
0.01 - 0.09 10.0 0.06 9.2 46.6 23.1
0.10 - 0.99 15.5 0.4 9.5 57.0 7.T
1.00 - 9.9 7.0 2.8 14.0 49-9 5-9
10 - 99
100 - 999
1,000 +
Total summarized 34-5
Total analyzed 34.5
0.01 + 325 0.82 10.4 52.3 11.9
010 + 225 1.2 10.9 54.8 6.9
1.00 + 7.0 2.8 14.0 49.9 579
10 +
100 +
1,006 +
B0 vz I oT0 ] {035 1 Y2 =T ST 341.85
Total millidnrcy-feet of 0.1 mMd. and abDOVE .......c.cev v v 26.66
Mean MALFiX AENSITY ..o+ttt e sbereste e ete st e e sbe e e s e e nes aaveseeses 2.66

Remarks



OF MONTANA
113 West Bell
Glendive, Montana

CORE ANALYSIS REPORT

CHEMICAL & GEOLOGICAL LABORATORIES

Company Murphy Corporation Date April 21, 1953 Lab. No. 33
Well No ¥ast Poplar Unit £ 22 Location SW SY¥ 14-28N-51E
Field East Poplar Formation B-1, B~2, C Zones
. County Roosevelt Depths 5718 -530%
i State Montana Drilling Fluid
C—Crack LEGEND S~—Slight
F—Fracture St—Stain
g:g;;i‘lomal NF-—No Fracuure \Ju—_\/‘::,n;‘t;al
1S—Ilasufficient Sample
e Ml Bl o e [ e Al IR
: W B-1 M Zone
1|33 [1,s 5718-19 g.4 | 0.u6 17.9 52.4
' |34 |S Tu,St|  19-20 18.2 | 2.5 Wi | | 57.7
2135 |D,shy,Sp  20-2: 9.3 1.9 6. " 43.0
1|36 |V&HC,Shy  21-22 0.8 0.07 0.0 12.5
3137 [T, st 22-23 9.1 | 0.5 9.9 35.2
38 |I,st 23-24 13.0 2.8 11.5 32.3
§1390 (1, st 2&-25( 10.1 | 0.53 3.9 67.3
5140 |I,st 25-26 ) 10.9 0.5u 13.8 35.8
" B-2 " Zonp
5 |u1 |s vu,st| 5736-37- 4.7 | 0.03 19.i\ 78.7
b |I,sSt 37-38- 6.0 0.36 3.3 75.0
43 1,5t 38-39 19.0 | 4.2 9.5! | 57.8
7 |4l |1,st | 39-1i0 13.2 1.2 2.3 } .2
|45 [S Vu,st Lo-41 9.2 0.24 1.1, 64.1
8 |46 |sV,shy 41-42 8.9 0.21 0.0 9.4
g | u7 |D, Shy L2-43 4.5 | 0.57 0.0 95.6
lu8 |I,Sn,St]  43-L4k g.2 | 0.19 Tr. 59.8
10/ 49 |I, St L4445 7.8 0.66 Tr. 89.7
150 |I,snv,SE u45-h§ 9.7 0.90 2.1 " T4.2
211 51 |S Vu,St ug-uy 11.3 0.59 Tr. 61.9
30| 52 |S Vu,St| - u7-U4s 7.8 | 0.26 1.3 4.9
153 [S Vu,St Lg-kg 11.5 4.9 4.3 32.2
12 54 |S Vu, St 49-50 14.0 2.0 2.9 52.1
] " C % Zon
17/ 55 |D, St 5882-83 3.6 | -0.01 11.7)| %0.8
13 56 |[I,st 83-84 10.5 0.01 22.6 26.3
16] 57 |I,st gL-85 12.1 0.05 40.5 k2.5
198 |1,st §5-86 16.8 { 0.12 30.81 3.8
16| 59 |1, shy,SE  86-87 13.3 | 0.08 20.5 L9.9
14 60 |1I,st §7-38 9. | 0.09 L8.7 > L7.9
161 |1,st 8689 10.8 | 0.06 11.5 /| 70.4
15 62 [I,st 89-90 - 10.k 0.07 27.3 4 4y, 2
63 |I,st 90-91 13.8 0.24 224 25.5
14 64 |1, St 91-92 10.9 0.08 2u.1g 38.9
65 {1I,st 92-933 8.6 0.03 17.0¢ 55-1
15 66 |sS,shy,St  93-9h 0.6 | -0.01 Tr. 62.9




£Ll 21-—QU'CK PRINT, DICKINSBQN, N. D.

CHEMICAL & GEOLOGICAL LABORATORIES of MONTANR

113 WEST BELL P. O. BOX 537
GLENDIVE, MONTANA

CORE _ANALYSIS REPORT

Field_ East Poplar Well No Unit # 22

Operator___Hurphy Corporation Laboratory No 33

FULL DIAMETER
SUMMARY OF REPORT

DISTRIBUTION BY MAXIMUM PERMEABILITY RANGES

Remarks:

WATER RESIDUAL OlL
PERMEABILITY RANCE FOOTAGE PERMEABILITY POROSITY SATURATION SATURATION
Less that 0.01
0.01 - 0.09
0.10 - 0.99 3.0 0.49 6.3
1.00 - 9.9 . 2l.2 5.1 9.4
10 - 99 1.1 14.9 1.0
100 - 999 :
1,000 + 6.2 5000 ¢ 7.6
-Total summarized 3.5
Total analyzed ___3_7'_5_
0.01 + 37.5 833 8.4
0.10 + 37.5 833 g.4
1.00 + 34.5 905 8.6
10 + 13.3 2339 7.3
100 + 6.2 5000 % 1.6
1,000 + 6.2 5000 + 7.6
Total porosity-feet ....... S ORI _31k4.8
Total millidarcy-feet of 0.1 md. and above ...oceovicieieiieee e 31,228
Mean MALTIX AONSTLY ettt e e trree e s et emneeceeraamee e s s enn e e e nesceann 2.67
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Murphy Corporation

CHEMICAL & GROLOGCAL LABORATORIE of MOTTADR

113 WEST BELL

P. O. BOX 537

GLENDIVE, MONTANA

FULL DIAMETER CORESTUDY

Bast Poplar

B-1, B-2, C Zone

Operator Ifield Formation
Well No Unit # 22 Location SW SW 14-28N-51E Depths 5718-5900
Elevation__2190' K.B., 2177' Gr. Date 4-21-53 Lab. No 33
BA::L! nupno:'m:;é;:nvz mr;»:ﬂ::!op FOOTAGE PORMEABILITY i’;"::;‘:: DENSITY %, g:ﬂ;g;;lo;;k“ DESCRIPTION
#IB-1" Zone
1 5718.0-5718.6 5718.3 0.6 12.0 2.9 3.6 [2.61|2.71 Ve, St
2 5718.6-5721.0 5719.4 2.4 6.4 3.5 18.0 |2.24|2.73 I, St
Siml to 1| 5721.0-5722.0 1.0 12.0 2.9 3.6 vC, St
3 5722.0-5724.5 5723.0 2.5 2.5 1.6 11.6 |2.hy{2.76 I, st
Y 5724.5-5726.0 5725.1 1.5 1.1 0.36 12.6 | 2.39 | 2.73 I, Any, St
5 5726.0-5726.5 5726.2 0.5 0.90 0.38 7.4 | 2.522.72 I, St
"B-2" Zone
6 5736.0~5736.6 5736.4 0.6 0.68 0.45 10.0 | 2.1 | 2.68 S Vu, I, St
Siml. to 8 5736.6-5737.1 0.5 14 4.1 10.9 Shy, D, SI
7 5737.1-5740.9 5738.6 3.8 0.%0 3.7 14,1 | 2.29 ] 2.67 I, St J
g 5740.9-5741.9 5741.2 1.0 14 4.1 10.9 | 2.47]2.77 V¢, Shy,D, .S§
g9 57U41.9-5742.9 5742.5 1.0 8.9 4.0 11.8 | 2.41( 2.73 I, St
10 5742.9-5744.8 5743.7 1.9 7.6 0.49 6.1 [ 2.49 | 2.65 ve, I, St
11 5744.8-5747.1 FTh6.8 2.3 19 15 7.0 | 2.37 1 2.55 Ve, I, St
Sim.to 10| 5747.1-57u48.3 1.2 7.6 0.49 6.1 ve, I, St
12 5748.3-5750.0 5743.0 1.7 13.0 0.39 6.9 | 2.u8| 2.67 I, St
e Zone , ; Lods 5
‘ ng50.0~5882.0 32.0 Not rpceived for analysis ‘
Sin.to 17[ 5882.0-5883.0 1.0 0.02 8.8 2.4 VF, SI, D .
13 5883.0-5884.0 5883.5 1.0 0.31 0.01 2.8 | 2.55| 2.63 ve, I, St
Sin.to 16| 5884.0-5884.7 0.7 5000 5000 4+ 7.6 VR, ‘I, St
sin.to 17| 5884.7-5885.1 0.4 0.02 8.8 2.4 vF, Si, St
Sirl.to 16| 5885.1-5887.5 2.4 5000 4 | 5000 4+ 7.6 vF, I, St
14 5887.5-5888.1 5887.9 0.9 0.12 0.32 7.0 | 2.32| 2.56 ve, I, st
15 5888.4-5890.1 5889.5 1.7 4.8 0.0k 5.2 | 2.45{ 2.58 ve, I, St
16 5890.1-5893.2 5890 .4 3.1 5000 4 | 5000 ¢ 7.6 | 2.38{ 2.57 VP, I, St
SiA.to 19 5893.2-5894.0 0.8 4.8 0.04 5.2 gc, I, St
N.S. 5834, 0~5897.0 3.0 '
17 5897.0-5%00.0 5897.6 3.0 0.02 8.8 2.4 | 2.67| 2.73 ve,l D
VC =~ Vertical Crack Any| = Anhydrids Shy Shaly
St = Stained Vu| = Vupgy VF -|Vertical Fract
- L 2% PPN, § SN - ol oma Q@ «iQ13htdv

hre

R |




PERMEABILITY DATA COMPARISON

SAMPLE FROM SAMPLE FrOM
GRAPH NO. SAMPLE HO.  FULL DIAMETZR FULL DIAMETER ADJACENT MATERIAL
p? 17 0.02 0.0 -0.01
2 1y 0.12 0.11 0.09
3 13 0.31 0.01 0.01
4 7 0.50 5.5 1.5
5 6 0.68 4.5 0.03
6 5 | 0.90 1.1 0.5
7 4 1.1 1.6 £0.53
8 3 .2.5 1.8 1.6
9 15 4.8 0.04 0.04
10 2 6.4 1.6 2.2
11 10 7.6 0.37 0.37
12 9 8.9 3.0 0.57
13 1 12.0 0.18 0.u46
1y 12 13.0 0.95 3.5
15 g 14.0 . 8.6 0.2
16 11 19.0 14.0 0.75
17 16

5000 4 0.13

0.75




CHANLES BDRUNING COMPANY, INC. HO. 700 DATA GMCELTS
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POROSITY DATA COMPARISON

: SAMPLE FROM SAPLE FROM
GRAPH WO. SAMPIE NO.  FULL DIAMETR FULL DIAMETER ADJACENT MATERIAL
1 17 2.4 1.2 3.6
2 13 2.8 g.2 ‘ 10.5
3 1 3.6 : u.'3 8.4
Yy 15 5.2 : 12.3 7.3
5 10 6.1 10.5 7.9
6 12 6.9 7.2 12.8
7 11 7.0 ~ 14,3 10.5
g 1l 7.0 16.9 9.4
9 5 7.4 ' 10.0 10.9
10 6 7.6 13.9 12.6
1 6 10.0 10.3 4.7
12 g 10.9 15.4 8.9
13 3 11.6 10.8 11.1
1k 9 11.8 bk 4.5
15 Yy | 12.6 4.3 | 10.1
16 1 4.1 -16.7 11.9 '

17 2 18.0 1.7 .13.8
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PENKOTA WIRELINE SER™ FS INC.
FIEMIT Pé\OYMENT TO: -

P.O 1852
WILLISTON, ND 58802-1852
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Murphy Oil USA Corporation
PO Box 547
Poplar, MT 59255 o
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09/16/1999 3336

SHIP TO: )

Murphy Oll USA Corporation
PO Bax 547
Poplar, MT 59255
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TOTAL

THIS INVOICE DUE AND PAYABLE IN WILLISTON,
WILLIAMS COUNTY, NORTH DAKOTA WITHIN
30 DAYS OF INVOICE DATE.
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